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Where ? Smee §=6there iS Horsepower... 


There 7s Ware 


The old world spins faster now .. . 

After a millenium of sleep, and groping, 

and puttering alchemy, a key of shiny copper wire 
unlocked the mysteries of coal and oil and water. 
And a new spark of power was kindled in the earth 
—a new fantastic sorcery—that makes: 

a night light brighter than noonday .. . 

a ray that signals to the moon... 

a transport that courses through the sky. 


Are you young with dreams. . . inspired 
by visions? You will see them come 
to pass ... when you call upon the. 

wiremakers for the wherewithal 
to build your box of magic. 





NATURE’S FAVORITE, STRONGEST FORM 


...is put to work in 
New Departures... 


The New Departure Ball Bearing licks friction with 


free-rolling, tough, forged steel balls. 


It is uniquely fit for today’s high speeds, heavier loads 


—and precise positioning requirements. 


This, plus meeting Industry’s problems with original 
#hinking, has made New Departure the world’s largest 


manufacturer of hall bearings. 


Nothing Rolls Like a Ball 


: as er. et a 
" mi 
} \ , 9 
* : Cut-oway view of 


New Departure 
BALL BEARINGS ro 
“EW DEPARTURE * Division of GENERAL MOTORS * BRISTOL, CONN, * Branches in DETROIT, CHICAGO, LOS ANGELES and Other Principal Cities 
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BODINE OFFERS... 


MOTORS AND REDUCER MOTORS 
FOR YOUR PRODUCT NEEDS 


RELIABLE 


WIDE VARIETY 


LONG LIFE 


Bodine’s precision fractional horsepower motors and reducer motors 
were designed to meet product requirements for a reliable motor that 
would give long years of accurate, dependable service. Over 3000 standard 
Bodine motor specifications are available— Bodine reducer-type motors 
alone exceeding 2000 combinations. This wide range of standard specifica- 
tions eliminates the need for special frames to meet unusual speed require- 
ments, and special windings to satisfy special operating characteristics. 

If you have any difficult or unusual motor application problem, Bodine 
engineers will be glad to help you select the motor for your product. 


BODINE ELECTRIC COMPANY 


2256 W. OHIO S$T., CHICAGO 12, ILL. 


\ 


BODINE-MOTOR DRIVEN SCREW FEEDER 
SPEEDS SMALL PART ASSEMBLY 


“Robot assemblers,”’ made by the Detroit Power Screw Driver 

Company, are found in more and more industries today, helping 

speed the production and assembly of many small devices fas- 

tened together by screws. Lighting fixtures, toys, hose-clamps, 

golf clubs, auto accessories, and thousands of other items are 

assembled with these power screw drivers, which use feeders 

driven by Bodine motors to deliver the small screws to the driver. 

Bodine motors are found in many such production machines 

because of their great reliability and freedom from trouble. They 

patel : are designed with attractive lines and fine finish to add to the 

etroit Power Screw Driver, ze * 
with Bodine-motor driven hopper. appearance of machines on which they are used. 
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Improve Insulation Performance by Rigid Selection of Your Varnish 
D. L. Gibson and C. H. Braithwaite discuss the various types of insulating 
varnishes and how their physical properties can be used. 


Cadmium Oxide-Silver Materials for Difficult Contact Jobs ...... 


E. F. Swazy and V. E. Heil tell about the use of these new powder compact 
mixtures in troublesome assignments. 


Mechanical Solutions of the Variable-Speed Drive Problem ...... 
Lev A. Trofimov describes fifteen types of variable-speed transmissions 
available to the development engineer on today’s market. 


Melamine-Formaldehyde Resins Provide Many Electrical Uses 
N. N. T. Samaras and M. Jj. Scott write of the possibilities of these plas- 
tics in designing better electrical equipment. 


Steel Climaxes Evolution of Circuit-Breaker Mounting Panels ... . 
W. Harold Edmunds reviews the development of breaker panels and shows 
how use of steel has influenced breaker design. 


Mechanical Aspects of Design of Permeability- Tuned Radio Sets . . 
Herbert Chase takes apart the Zenith radio set intended for installation 
in Ford cars and shows us how it was designed. 


Automatic Tire-maker Features Novel Intermittent Cycle Control 
Some of the more interesting details of this new machine, developed by 
Walter J. Breth, are set forth in this article. 


New RCA Television Pickup Equipment ..................... 
The Image Orthicon camera and the new microwave relaying equipment 
are presented. 


Shielding High-Frequency Circuits Can Be Effectively Engineered 
Methods of avoiding undue loss of r-f power and interference with other 
operations are looked over by an electrical engineer. 


Modern Techniques Help in Designing an Electric Guitar ...... 
Here is the Gibson electric guitar, designed by Barnes & Reinecke. 


Low Thermal-Expansion Plastics Provide New Possibilities in Design 
Another wartime research project has come up with interesting peacetime 
applications. 


Controlling Temperatures in Plastics Molding ................. 
William H. Schwartz informs us concerning the use of automatic control 
on electric heaters in an injection molding press. 


Review of Selected Scientific and Industrial Reports 
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EATON PERMANENT MOLD 
GRAY IRON CASTINGS 


For many automotive parts where a dense, non-porous 
structure, freedom from leakage ander pressure, and 
high finish are critically important, Eaton Permanent 
Mold Gray Iron Castings provide an ideal combina- 
tion of characteristics. Uniform structure throughout 
the casting, freedom from growth, ability to take a 
high mirror-like finish, and free machinability have 
led to the use of millions of Eaton Permanent Mold 
Gray Iron Castings annually in the automotive, domes- 
tic appliance, business machine, and related industries. 


Eaton Foundry Division engineers will be glad to 
discuss the application of Eaton Permanent Mold Gray 
Iron Castings to your product. 


THE EATON PERMANENT MOLD MACHINE IS A SYMBOL OF 
THE QUALITY OF GRAY IRON CASTINGS PRODUCED BY THE 
PERMANENT MOLD’ PROCESS. 


NEW BOOKLET. Send for your copy of the new, illus- 
trated booklet, “The Eaton Permanent Mold Process,” 
which describes the Eaton Permanent Mold machine, 
and the Permanent Mold Process. It also includes 
pointers on designing Gray Iron Castings to be pro- 
duced by the Eaton Permanent Mold Process. 


© 1946. EATON MFG. CO. 


MANUFACTURING COMPANY 
FOUNDRY DIVISION 


9771 French Road ° Detroit 13, Michigan 
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YOU CAN DEPEND ON! 


. .. and that’s only one 
of many advantages of 


P-K GROUND THREAD SOCKET SCREWS 


The comparator tells the story of unvarying 
dimensional uniformity of these years-ahead P-K 
Socket Set Screws. Used to check every lot from 
every machine in the battery of centerless thread 
grinders, the comparator shows up the extraor- 
dinary accuracy of thread contour and lead. 


You don’t need the comparator to see the many 
other advantages . .. the smooth, bright, gleaming 
finish that has none of the nicks, burrs, tool 
marks, hardening scale or imperfections common 
to ordinary cut thread set screws. 

Watch any mechanic, skilled or unskilled work 
with P-K Ground Thread Socket Set Screws. 
You'll see how clean starting threads, consistent 
uniformity, and the way the screws “set up” to 
dependable security speed assembly work and 
improve production. 


PROMPT DELIVERIES! 


P-K’s ample production facilities and mount- 3 
ing stocks make it possible to offer unusually ns 


»rompt delivery ket Screws. Pl sate na anata 
add < sab agar mara stale Sie Only PARKER-KALON offers 
GROUND THREAD SOCKET SET SCREWS 


ANOTHER P-K FIRST 
Size-Marked Gear Grip Judge tor Yourself 


Send for this unique 


SOCKET HEAD CAP SCREWS ; 
SAMPLE KIT. Compare. 


SIZE-MARK tells you the correct size at a You'll agree your assem- 
glance. Eliminates guessing or “miking Ries Ciuitics inteieead: 
to tell size when screws get mixed up. , 


Saves time and errors at tool crib or on ; eg 
the job. reaching P-K improve- 


; ! 7 ~s 4 
GEAR GRiP* prevents slipping and fum- aanenes a rite today! 
bling, especially when hands are oily. Parker-Kalon Corp., 200 


Makes fast fingers sure fingers. Varick St.. New York 14. 
* U. S. Pat. No. 126.409 


vantages of these 3 far- 





large aluminum vacuum cleaner part illus- 
trated above is a typical die casting produced 
to accurate dimensions with H-P-M “All-Hydrav- 


Note Larger sizes built on special order % me 
XUTIONIZING PRODUCTION WITH HYDRAULICS SINCE 1887 





. . Tough! . . Colorful! . . Uniform! 


‘The fun’s over when toys break down and 
Junior's pet truck comes apart at the seams. 
Sales suffer, too. But that was a difficulty 
avoided here . . . when Richardson Plasti- 
cians recommended INSUROK to a firm 
making slotted parts for toys. 


Richardson, of course, does not make toys. 
The application above is just one of thou- 
sands for which Richardson Plasticians have 
engineered the proper plastic. You'll find 
INSUROK, Laminated or Molded, satis- 
factorily handling the following jobs 
throughout industry: radio cabinets, insu- 
lating parts for electrical applications, rayon 
thread advancing reels, self-lubricating steel 
mill bearings, collector rings on power 
shovels, explosion proof lamp guards, non- 
corrosive chemical parts, and many more. 


You see INSUROK is strong, but light- 
weight; it is easy to fabricate, yet parts are 
uniform and precision fitting. Color possi- 
bilities are practically unlimited and built-in 
finish is permanent. We can recommend the 
right grade of Molded or Laminated 
INSUROK for your job, too, just as soon as 
you say the word. Under present conditions, 
however, we may be a little longer than 
usual in shipping you finished parts or 


products. Write for the latest information. 
Build-o-matic toys are manufactured by Berendsen- 
anna 32 West Washington Street, Chicago. 


LOIN Recession Pasties 
he RICHARDSON COMPANY 


Sales Headquarters: MELROSE PARK, ILL. FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO 


NEW YORK 6, 75 WEST STREET . : ROCHESTER 4, N. Y., 1031 SIBLEY TOWERS BLDG. 

PHILADELPHIA 40, PA., 3728 NO. BROAD STREET Sales Offices MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 

CLEVELAND 15, OHIO, 326-7 PLYMOUTH BLDG. « DETROIT 2, MICH., 6-252 G. M. BLDG. « ST. LOUIS 12, MO., 5579 PERSHING AVENUE 
Factories: MELROSE PARK, ILL. « NFW BRUNSWICK, N. J. ¢ INDIANAPOLIS, IND. 
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Applied with a spray gun, Cocoon provides a sim- 
ple, extremely fast means of packaging parts, assem- 
blies, or complete machines, regardless of size or com- 
plexities in shape—brings an entirely new meaning 
to “Protective Packaging!”’ 


COCGOW requires only a spray gun and air supply! 
e Bridges gaps up to 20 inches without difficulty! 
e Equipment can be stored or shipped without dis- 
mantling! ¢ Assures full protection without grease 
coatings! Tensile strength 2000 Ibs./sq. in.; elon- 


Cocoon can be stripped 
from machinery or equip- 
ment in minutes; strips 
off easily in long, con- 
tinuous sheets! 
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B-29 IN ached 


The Amazing New Protective Packaging 
for anything from a ballbearing to a locomotive 








gation 200%! Won’t soften at plus 180°F; remains 
flexible at minus 40°F! e Has extremely low 
moisture-vapor transmission rate! @ Resists attack 
by major mildew and mold groups! 


Whatever your “‘Protective Packaging”’ problem 
may involve—from a ballbearing to a locomotive— 1! Hh 
Cocoon may be the answer. Imagine your product 1! I 
protected by Cocoon. Submit your problem to us | | I 
for analysis. R. M. Hollingshead Corporation, Coatings || | 
Division, Camden, New Jersey; Toronto, Can. 1 
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TIME-TESTED ¢ PERFORMANCE-PROVED 


ee 
FOR GAS ENGINE 
AUXILIARIES 


STANDARD 
TYPES FOR 
VARIOUS APPLICATIONS 


In the past 20 years, hundreds of thousands of R-B-M 
low voltage D.C. Solenoid Contactors have been giving 
efficient daily performance as gasoline engine starting 
contactors— battery charging contactors—low voltage 
D.C. motor controls—auxiliary contactors for indus- 
trial electrical trucks—and on mobile and stationary 
gasoline engine driven apparatus of all kinds. : 


R-B-M Solenoid Contactors can be furnished with in- 
sulated coil terminals or with one insulated coil ter- 
minal; the other coil lead may be grounded or con- 
nected to the line terminal. All types can be supplied 
with either flat or curved mounting bracket. 


Contacts are single pole, normally open, double break 
rated at 100 amperes continuous inductive load; or 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 


TYPE 
87000 


300 amperes in-rush at 6 volts D.C. and at 50 am- 
eres continuous inductive load or in-rush at 32 volts 
bc. Copper contacts are standard, though special 
alloys are available. Coils are available from 6 to 32 
volts D.C. continuous or intermittent duty. 


For further information, write for Bulletin 520. Ad- 
dress Dept. D., 


R-B-M pDIvVISION 


Essex WiRE CORPORATION 


Logansport, Indiana 


ae ' 


Seem 


AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 


oe 
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must meet the testi of practically every types | 
climate—from subéro arctic tempe € to | 
tropical moist heat, That i is why, 47S important 
to use materjals wh ch wilesfand up to tempera- 
ture and humidity v¢fiations. In a 
that means CELCON. ae 


Celcon hab max 1um_tougtifiess: over a wide | 

temperature range ~. . excellent dimensional | 

-stability-aind Gorm etention in moist heat. 
good outside weathpripg characteristics cs and ex- 


tical pt pperties. 


parts for fighting planes, 
+ «» machete handles tor 

ghts for arctic service... 
lanning, don’t overlook 
pen dable Celcon. [tis produeed.in pellet 
‘Kigh-spd¢d injection and extrusion 
a wideealor range. Let the Celanese 





Technical Service § 

info ion. Cela 7 

i. i 
“division of Celandge Corporation of Asner 


"T8@ Madison Avenue>New York 16, N. Y. 
\ 5a 
a 
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LUMARITH* ~— FORT'CEL* CELCONT 
CELLULOID* VIMLITE* 


“Trademark *Reg.U.S. Pat. Off. 
~ . 


CHIEF ADV ANTAGES 
OF AMPYROL 


1. High dielectric strength— Permits use of 
thinner walls for low voltage applications. 


2. Increased conduit 
capacity wires or @ great 
can be carried ina conduit of given diameter. 


3. Chemically i ert — Unaffected by moisture, 
acids, oF alkalis. 


4. Oil resistant—C2" be immersed in oil of 
grease for loné periods of time witheut 


damage- 


5. qrensrosteiast Ushers after months 

of exposure to ozone that would destroy ordi- 

nary rubber insulated wires in 3 matter of 
minutes. 


6. Flameproot—Does not burn, support com- 
bustion, oF carry flame. 


7. Unaffected by sunlight. 


e—Can be bent at sharp angles with- 
tough enough to require no 
protective cov ¢ for ordinary applications. 


9. Aging qualities Excellent due to chemical 
inertness. 


10. Free stripping—St"'?* easily and cleanly 
from conductor. 


11. Easy to work—Splices easily and xs adapt- 
able to any kind of tape- No special tech- 
niques required. 


12. surface — Smooth, lustrous, easy to keep 
clean. 


13. Colors Available in 12 brilliant colors thet 
do not weer off. Makes identification easy: 


Large and small u-S:‘S A 

and Cables are available. 

and mixing of plastics is un 
control and can be varied to meet Ss 
customer needs. 
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WATER doesn’t 
penetrate it. 





OIL doesn’t rot it. 


U-S-S AMPYROL is a thermoplastic resin compound that is chemically 
inert. It is unaffected by moisture, acids, alkalis. It has withstood 
complete immersion in oil and naphtha for months without deter- 
ioration. Fumes from chemical plants, ash pits, steel mills, storage 
batteries, etc., cause no perceptible deterioration. Ozone concentra- 
tions that would destroy rubber in short order have no effect on 
Ampyrol. 

Fire hazards are reduced, for Ampyrol neither carries flame nor 
supports combustion. At recommended operating temperatures, 
Ampyrol is flexible yet tough and wear resistant. 

Greater capacity of conduits can be obtained with Ampyrol be- 
cause its high dielectric strength permits thinner insulation and 
greater copper area. On re-wiring jobs, it is often possible to obtain 
enough extra capacity to avoid ripping up the old conduit system. 

The applications of Ampyrol Wires and Cables are almost un; 
limited. For switchboards, control apparatus, motor leads, plant 
wiring, railway signaling, radio sets, electronic devices, house 
wiring, and shipboard uses, Ampyrol is distinctly superior. Write 
for more complete information. 


American Steel & Wire Company 
Cleveland, Chicago & New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 


CHEMICALS don’t 
damage it. 


— 
LEE Crp 
_ ant Col- 


. Re-wiring industrial plants for higher 


capacity. 


. Railway signaling switchboards and cone 


trol. 


. Machine tool wiring and motor leads. 


4. Chemical or process plants, mines, steel 


mills. 


. Stores, offices, homes, public buildings. 
. Ships, locomotives, busses, automobiles. 


. Radio sets, electronic devices. 






SL 
ELECTRICAL WIRE 
AND CABLE 


TESS TT) a ee Pr LDC 
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MOUNTINGS 


‘ IBRATION nerves” are not the only 

cause of industrial fatigue, but they are 
a sure cause ... and controllable, because 
vibration is controllable. Lord, pioneer in 
vibration control, has made better working 
conditions for hundreds of manufacturers, with 
consequent improved morale, increased output, 
and lowered employee turnover. 


Machines, as well as men, are vulnerable 
to the destructive forces of vibration. Vibration 
control improves the quality of the machine’s 
output, lowers maintenance cost, and greatly 
extends its useful life. 


Vibration control is a necessary preliminary to quality 
control. Better workers and smoothly functioning machines 
are reflected immediately in the inspector’s report of fewer 
rejects. It all points up to the prime objective of all industrial 


effort—increased profits. 
Every genuine Lord Mounting 


Lord-engineered vibration control in your plant is a small carries the name “LORD” 
: ch | 12 hi Wri f embossed in the rubber or in 
investment with large and far-reaching returns. Write for valeedl tettant am Gis ovations. 


Bulletin 104. 


it taKES BONDED RUBBER Za Séear 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY © 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 
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Why this front carriage 
is more versatile 


Here’s one of the many reasons why this 
machine can perform a number of different 
machining cycles and handle a remarkably 
wide range of work for an automatic lathe. 


THE GISHOLT 
HYDRAULIC AUTOMATIC LATHE 


The front carriage is clamped to, and receives its 
longitudinal motion from, a large diameter hardened 
steel bar along which the carriage may be clamped 
at any position. 

The outer support for the carriage is a hardened 
steel beam of rectangular section, pivoted at one end 
and with an up-and-down motion for the other end 
provided by the piston-cylinder unit on the front of 
the machine. Raising or lowering this beam imparts 
a transverse movement to the carriage. 


Many combinations of transverse and longitudinal 
motions can be made at both feed and traverse rates 
to meet practically every requirement. An angular 
in-feed attachment may be added for advancing 


TURRET PIS A tN ena eg ah le MACHINES | — 


At 


multiple tools into the work at a controlled angle| | 


With a rear slide which can be placed on the bec | 


table to feed in or out, straight or angularly, you | 
have the combination that means faster, lower cos 
production on a wide variety of parts. Write fo | 


literature. 


GISHOLT MACHINE COMPANY 


1119 E. Washington Avenue . Madison 3, Wisconsi: 


Louk Ahead...Keep Ahead 
with Gisholt 





KEEP YOUR EYE ON 
Product Pertormance 


MOTOR AND 
SPEED CONTROLS 


RANGES AND APPLIANCES 


_ —. 


MINING MACHINES 


Qe 


Combat Heat, Aging and Flame 


with Rockbestos Wires and Cords 


With every flick of the switch your products go on trial. If they 
continue to “work” regardless of conditions they sell themselves and 
he'p increase business. But every time they fail to operate they create 
dissatisfied customers and pi'e the expense of repairs, servicing or re- 
placement on decreasing sales. 

Protect your product's performance and maintain customer satis- 
faction by wiring with Rockbestos wires, cables and cords. They are 
permanently insulated with impregnated felted asbestos to prevent 
failure .. . 

They won't bake out. crack or flow under high operating or 

ambient temperatures . . . 

They won't rot, bloom or swell when in contact with oil, grease 

or corrosive fumes. . . 

They withstand conductor-heating overloads without baking 
brittle... 

They give a high degree of wire-fire protection because they 
won't burn... 

They won’t deteriorate under oxidation or with age. . . 

They provide greater current carrying capacity through high 
heat resistance. 

These reputation-protecting characteristics are built into 125 different 
standard Rockbestos constructions. Use them to guarantee dependable, 
long-range performance of radios, ranges, motors, cranes, electronic 
calculators and controls, or whatever you manufacture. For a catalog 
write to: 


ROCKBESTOS PRODUCTS CORPORATION 
439 Nicoll Street, New Haven 4, Conn. 


The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH 
ST. LOUIS LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORE. 


18 


HOT METAL CRANES 


A few of the 125 permanently insulated wires, 
cables and cords developed by Rockbestos. 


SRS ok. co I. 1s aed 


ROCKBESTOS FIREWALL RADIO HOOKUP WIRE 


This heat, flame and moisture resistant wire, insulated with 
high-dielectric synthetic tapes and impregnated felted asbes- 
tos and covered with color-coded lacquered glass braid, may 
be run continuously at its maximum operating temperature of 
125° C. without baking out. It is widely used in airborne, 
ground, marine and mobile communications systems, elec- 
tronic devices and compact apparatus in which dependable 
performance is essential. Also ideal for small motor, coil, 
transformer and dynamotor leads. Sizes No. 22 to 4 AWG in 
1000 volt rating and 12, 14 and 16 AWG in 3000 volt — also 
in twisted pair, tripled, shielded and multi-conductor con- 
structions, 


(National Electrical Code Type AVB) 

This wire was designed to make complicated wiring jobs 
permanent, The impregnated felted asbestos wall beneath 
the flameproofed cotton braid is heat, flame and moisture 
resistant and assures fine appearance of boards as it gives on 
bends to prevent braid cracking. Sizes 18 to 4/0 AWG with 
solid or stranded conductors in black, grey or- colors. Rock- 
bestos A.V.C. Hinge and Bus Cable have the same charac- 
teristics. 


" P eee edna ot meats EEG ARO B05 ium = 
be an IN ai NN as] 


ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 

(National Electrical Code Type AVA) 
Use this apparatus cable for coil connections, motor and 
transformer leads exposed to overloads or high ambient tem- 
peratures, It makes a permanent installation as it is resistant 
to heat, flame, oil, grease and moisture. Sizes No. 18 AWG to 
1,000,000 CM insulated with two walls of impregnated 
asbestos and a high-dielectric varnished cambric insert, with 
a heavy asbestos braid overall. 
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Provides uni- 
form shoulder 
for curved 
abutting sur- 
faces, for bear- 
ings with large 
corner radii. 














2-piece ring 
takes heavy 
thrusts, gives 


positive lock, 


high RPMs. 


® There's a Waldes Truarc precision-engineered 


never-failing grip because of their mathematically precise 
construction. No matter how demanding your specifica- 


ur 
I 


/ 


= 


TRADE BARK U.S. PAT. RE. 18.144 AND OTHER PAT. PEND 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


~EPTEMBER 1 


secure against 













@U. S. PAT, 2.382.948 





Beveled 
Y Bowed 


Takes up end- 
play rigidly or 
resiliently, ac- 
commodates 
accumulated 
tolerances. 


Crescent* 


Snaps on radi- 
ally where 
axial assembly 
is impossible. 
No special 
tools needed. 


ring to answer every need. Truarc Retaining Rings give a 



















tions, it’s a simple matter to refine your present designs to 
save material, machining and assembly costs. WaldesTruarc 
engineers will help you, will give your particular problem 


Self-Locking 


Economical 
where thrust is 
moderate — 
holds fast, yet 
shaft requires 
no machining. 


E-Ring 
Variant of Cres- 
cent for small 
shafts; provides 
large, strong 
shoulder. Easily 
removed. 


individual attention without obligation. 







VISIT TRUARC BOOTH « INSTRUMENTATION-FOR-TOMORROW EXHIBIT 
HOTEL WILLIAM PENN, PITTSBURGH « SEPTEMBER 16-20 


gp ae ae Gn 6S OP oe ee Oe ee ee eee Se ae” 


Waldes Kohinoor, Inc., 47-10 Austel Place 
Long Island City 1, N. Y., Dept. 17F 


Please send Catalog No. 4 on Truarc Retaining Rings to: 


Name 





Title 





Company 
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ES, Johnnie could go fishin’ with Gramps 

and leave his homework to ENIAC, the 
amazing new robot calculator that solves 
electrically, in a matter of hours, complex mathe- 
matical problems which would require months 
to solve by ordinary means. Developed by the 
University of Pennsylvania, under contract with 
the U. S. Army Ordnance Dept., the Electronic 
Numerical Integrator and Calculator will speed 
progress in such vital research as nuclear physics 
and aerodynamics. 


The signal lamps shown on the ENIAC’s accumu- 
lator panels are part of the 3600 G-E Neon Glow 
Lamps which are used to assure dependable, 
low-cost visual indication in this intricate, 
accurate tool of science. 


a ‘ndustrial 
220-volt 1 CorDC- 


circuits, 
ne 56—1-watt, ne 
standard screw base ‘ 
NE 58 —2-watl ress 
candelabra screw 7 


. re- 
Featuring unusual . 


YPICAL new products improved with G-E 
Glow Lamps are pictured here. They merely 
hint at hundreds of other unbelievably low cost 
applications on home appliances, wiring devices, and 
many types of industrial equipment. Why not 
consider the following sales features of G-E Glow 
Lamps on your new products: 
1. Distinctive orange red glow, needs no cover glass. 
2. Dependable long life—rated at 3,000 hours. 
3. Very low current consumption. 
1. Variety of sizes and wattages. 
5. High resistance to vibration and shock. 
6. Usable on AC or DC circuits. 


7. Work on regular 105-125 volt circuits without the 
use of step-down transformers. 


8. Practically no heat. 


FREE NEW FOLDER describes typical uses for G-E Neon 
Glow Lamps and gives lamp data. Write address below. 


G-E LAM PS 


Nela Specialty Div. Lamp Dept., 1 Newark St., Hoboken, N. J. 
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y There’s no room for an oversize 
at i 
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t Fe 
w f These Clare “Custom-Built” Type 


“K” d.c. Relays, one in a hermetically 
sealed cover, are typical of the for- 
| ward-looking design to provide just 
the relay you need for new applica- 
tions, new products and new designs. 


relay in many modern streamlined 


designs. 


3. 


eens 


Packed into this tiny Type “K” are 
characteristics which permit unusual 
speed of operation and resistance to 
vibration. In the sealed cover it defies 
the most extreme conditions of dust, 
moisture, air pressure, and combusti- 
ble gasses. 


Se ee ee 


(hese Type “K” Relays are built for 
’ applications where precise perform- 
ance, long life and dependability are 
prime requisites. Like all Clare 


f 





If inches and Ounces Count.. 
Draw to This Pair of Relays. 


“Custom-Built” Relays they give the 
user choice of a wide range of contact 
ratings ... five different contact forms 
or any combination of them .. . either 
flat or hemispherical contacts which 
may be of rare metals or special alloys 
... coil windings to match the circuit 
and application. 


Clare Sales Engineers are located in 
principal cities to show how Clare 
“custom-building” makes it possible 
... with the utmost economy .. . to 
secure just the relay you need. Look 
for them in your classified telephone 
directory. 


Send for the informative new Clare 
Engineering Data Book today. Ad- 
dress: C. P. Clare & Co., 4719 West 
Sunnyside Avenue, Chicago 30, IIli- 
nois. Cable address: CLARELAY. 


-LARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical and Industrial Use 


* 4 
»* 4 
ee 


300 Ohms 
C.P, CLARE & CO. 


cHicase 


Type "K” d.c. Relay. This relay is outstanding 
for its speed of operation as well as for extremely 
small size (1 Ya” x 1%” x 1349”). Operating voltage 
is up to 115 volts d.c. 








Special Type "K" Hinge. Uniform armature 
movement is assured by a hinge of “fatigueless” 
beryllium copper, heat treated and designed to 
provide a wide margin of safety. 





Small Type “K" Coll. Type “K" coils may be 
single or double wound. ‘ew holding coil in 
heelpiece is equipped with split-type lock washer. 
Coils may be supplied impregnated. 









With Mycalex Insulators. Type “K" Relays are 
available with spring insulators of Ye” Mycalex 
for high frequency circuits. Each relay is giver a 
1000 volt a.c. insulation breakdown test. 
















































‘When and Where to Use 
Dissimilar Metals 
in Electrical Contacts 


N d-c circuits, especially under inductive loads, 
there is a decided tendency for metal to migrate or 


transfer from one contact to the other, 
causing a pit in the negative contact and a 
cone on the positive contact. When this 
condition becomes severe, the contacts will 
stick. This phenomenon is similar to the 
action which takes place in d-c arc welding. 


In many cases this difficulty can be over- 
come by the use of dissimilar metals in the 
contacts, using a refractory metal such as 
tungsten or molybdenum on the negative 
side, and a metal or alloy with which these 
metals do not readily weld on the positive. 
Automotive voltage regulators, for example, 
are frequently made with Fansteel Grade 
T-6 or CaW Tungsten paired with Fasaloy* 
12, an exclusive Fansteel platinum-ruthen- 
ium alloy. This combination has effectively 
solved what was once a serious problem. 
Other devices, where operation is not so 


frequent and service not so severe, employ 


_ 
= 
= 

~ 


~ 


In electric welding, the arc carries 
metal from the welding rod and de- 
posits it on the work. 


Similarly in d-c applications, the 
negative contact sometimes develops 
a pil, the migrating mctal forming a 
cone on the positive side. Aggravated 
conditions cause contacts to stick. 


The tendency to transfer may be 
minimised or eliminated by the use 
of dissimilar metals . . . a refractory 
metal on the negative side and a 
metal or alloy with which these metals 
do not readily weld onthe positive side. 


Fansteel Molybdenum and one of the less expensive 
Fasaloy* materials with excellent results. 


The selection of contact materials for ap 
plications where transfer is troublesome 
is not simple. It usually involves a care 
ful study of circuit conditions and ex. 
tended tests. Where this problem occurs, 
there is no substitute for Fansteel’s vast 
fund of experience in electrical contact 


engineering and applications. 


Many manufacturers make a regular prac 
tice of submitting engineering models to 
the Fansteel laboratory for performance 
tests before contacts are specified. The 
laboratory is equipped with special instru- 
ments for measuring electrical contact 
characteristics and observation of contact 
performance. The metallurgical and elec- 
‘trical engineering staff of this laboratory 
is specially trained to interpret the results 
of these tests and recommend economica! 


contact design, materials and applications. 
*Registered Trade Mark 


Product engineers find valuable helps in our book- 
let ‘““FANSTEEL ELECTRICAL CONTACTS —AN 
ENGINEER’S HANDBOOK’”’. It is the most authen- 
tic book on today’s electrical contact engineering 

. mailed gratis. Write for your copy today. 


FANSTEEL 


WORLD’S FOREMOST 


METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS 
Sales and Service in Principal Cities 


MAKERS OF ELECTRICAL CONTACTS 
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up tol OOO 


solderless electri- 


cal connections 





BURNDY HYPRESS 


(Pneumatic Foot Operation) 


One operator attaches up to 1008 HYDENT connectors per 
hour. 


Multiple 3-groove die accommodates cables. from +22 
through +10 without die change. 


Press tilt and wide jaw opening permit.full vision of work 
and facilitate ease and speed of operation. 


HYDENT connectors used are of one-piece, pure copper 
construction . . . high electrical efficiency and mechanical 
strength. 


Full details from your local Burndy representative, or by 
writing Burndy Engineering Co., Inc.,.107G Bruckner Blvd., 
New York 54, N. Y. 


BURNDY ENGINEERING COMPANY————— 


In Canada: Canadian Line Materials,-Ltd., Toronto 13. 





















‘The Heats Still On... 


26 years later! 


In 1920, Kurz-Kasch engineers workea 
out the notion of pre-heating plastic materials before plac- 
ing them in the press. Because of the reduction of molding 
time and improvement in moldings so handled, this 
technique quickly became standard practice. 


y 
Weis to reap advantages today from some of tomorrow's 
bright ideas for molding plastics? 

This series of ads shows how Kurz-Kasch customers have donc 
exactly that—for many standard molding practices of today evolved 
from ideas worked out by our engineers to speed and improve the 
production of their parts. 

It pays dividends when your plastic production benefits first from 
such ideas. Let us tell you about Kurz-Kasch molding facilities—send 
today for your copy of our free booklet, “A Businessman’s Guide to 
the Molding of Plastics.” 


K | Kasch a 
U T Z “ad Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio. Export Offices: 89 Broad Street, New York, N. Y. 
Branch Sales Offices: New York ¢ Chicago ¢ Detroit ¢ Los Angeles ¢ Dallas ¢ St. Louis * Toronto, Canada. 
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Base s of this attractive toaster are formed 
ofa general-purpose phenolic which was 
chosen its heat resistance, low heat conductiv- 
Wy, smooth, glossy finish and dependable strength. 


A BAKELITE general-purpose phenolic is used for 
the handle of this flatiron, and a mineral filled 
heat-res‘stant phenolic for the control knob. Light 
weight, heat resistance, heat insulation, and -elec- 
trical choracteristics were determining factors in 
their choice. 


Light weight, remarkably smooth, integral 
finish, resistance to chemicals, s — solutions, 
hot water, and abrasion pees e selection 
of a BAKELITE medium impact- and soap-resis- 
tant phenolic for the Universal cauion machine 
agitator. 


Handle and foot pads of the ‘‘Coffeematic”’ are 
molded from a BAKELITE general-purpose 
phenolic which has the required physical prop- 
erties such as permanent finish, dimensional 
stability, mol ility to exact styling require- 
ments, and coolness to the touch when the 
appliance is in use. 


For the switch housing of this clectric heating pad, 
a BAKELITE general-purpos2 phenolic has been 
adopted. Besides its electr.cal insulating charac- 
teristics, this material has an attractive surface 
luster, and permits very compact design. 


Two types of BAKELITE phenolics are used for the 
handles of this smartly designed pressure cooker— 
general-purpose for the lower handle and a colored 
improved-impact material for the upper. Low heat 
conductivity, high mechanical strength, permanence 
of form and finish are properties for which they 
were chosen. 


ANOTHER APPLIANCE SUCCESS STORY WITH 
Four types oF BAKELITE pLastics 


HATEVER COMBINATION Of electrical, physical, 

and thermal characteristics is needed for an 

a) nce application, you'll find a BAKELITE mold- 
ing plastic ideally suited for the job. There’s a great 
variety of general- and special-purpose plastics in 
the Bake ite line, and the opportunities for choos- 
the right plastic are typically shown by today’s 
versal” electrical appliances. And beyond the 
reasons given above for adopting the various ma- 
, tetials, there’s a further story. The manufacturer 
reports that in each instance, BAKELITE plastics 
permitted the advantages of compact design, brought 


saleability. 


simplified production, enhanced the style and at- 
tractiveness of the products, and increased their. 


Write Department 54 for booklet G-5, “BAKELITE 
Plastics—Electrical Properties.” Concisely, but com- 
prehensively, it presents data that clarifies the role 
of plastics as electrical insulating materials or as 
components of electrical appliances, devices, and 
equipment. In addition, our field representatives 
will be glad to work with you in applying BAKELITE 
plastics, in any of their many versatile forms to 
your own requirements. 


BAKELITES PLASTICS 


TRADE-MARK 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corvoration [qa 30 East 42ND Street, New York 17, N.Y 
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REALLY SMOOTH OPERATION 


Motor vibration. You've felt it. Seen it. And, perhaps, put 
up with it. But on precision surface grinders there just can’t 
be any. Few other applications require motors so perfectly 
balanced, so smooth-running. 


One reason why Thompson Surface Grinders are famous 
for accuracy is their vibrationless R & M motors. Thompson 
and R & M engineers saw to that. Together, they developed 
a special spindle head motor that takes less space; venti- 
lates perfectly in air heavily laden with coolant; retains the 
same stator diameter for the full range of motor ratings and 

ONE SIZE OF SPINDLE HEAD speeds. 
Vibrationless operation of the hydraulic table control and 
CASTING FOR ALL MOTORS coolant pump motors is no less important. The coolant 
Ventilating air is drawn in at the top opposite pump motor is only ’-h.p., yet even on the 32,000-Ib. 
the spindle end, conducted through cast pas- grinder, above, a rotor just slightly out of balance, or with 
sages around the bearings, and returned over uneven air gap or minor electrical disturbances, would 
stator ond rotor to exhaust from the side. cause “ripples” in the surface worked. Standard R & M 
Motor rating and speed ore determined by motors, with refinements in shaft and rotor balance, serve 


length of rotor. Stator diameter is always the these two uses nicely. 

same so that only one size of spindle head Probably your powering problems are not at all like this. 

casting is needed. Compact design provides But whatever they are, R & M engineers will be glad to sit 

adequate work head clearance with minimum in with your designers, as they did at Thompson. Meeting 

column height. Rotor and stator by R & M. unusual motor needs has been an R & M specialty for many 
years. 





ROBBINS « MYERS ¢ INC, MOTO® Division - SPRINGFIELD, OHIO 


MOTORS - HOISTS - CRANES ~- MACHINE DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878 


SEPPEMBER 1946 








An Airline Operator 
Said to an Aircraft Builder. 


“I see the plans for your new 
transport call for the use of 
many magnesium parts. 

That is good. Every pound 
of dead weight you save means 


additional earning power of 


9 


$100 per plane, per year.’ 


Millions of miles of flying taught that man the value of eliminating 
excess weight. That same experience proved to him the economy of 
saving that weight by employing magnesium everywhere possible. 

In other industries operators have learned the same thing: It pays 
to employ magnesium to reduce the weight of moving parts and prod- 
ucts that must be moved. Jobs go faster and costs come down. 

American Magnesium products provide the means for accomplishing 
this weight saving—sand castings, permanent mold and die castings, 
shapes, sheet and plate. Our engineers will help you incorporate them 
in your designs. 

For this help, get in touch with the nearby Alcoa office. Or write 
Aluminum Company of America, Sales Agent for American Magnesium 
products, 1715 Gulf Building, Pittsburgh 19, Pennsylvania. 


PRODUCTS 
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e LUMARITH 
e LUCITE 
e TENITE 
e PLEXIGLAS 


— these are some Cellulose Acetate and Methyl 
Methacrylate materials which will impart their 
inherent richness and beauty to the design of 
your product. Your product becomes truly 
modern, lighted and colored to harmonize with 
any decorative scheme — yet tough, durable 
and resistant to weather, water and usage. 


We can help you in the application, planning 
and manufacture of your plastic product. 
Complete engineering, product design and pro- 
duction skills, based on many years of experience, 
are available to you at all times. 


Ask us how our precision production and 


specialization can make your product more 
attractive — both in style and in price. 


EXECUTIVE AND GENERAL SALES OFFICES, 29 COMMERCE AVE., S. W., GRAND RAPIDS 2, MICH. 
SALES OFFICE, DETROIT, 911 FISHER BLDC. 
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FLEXIBLE 

VARNISHED TUBING: 
TURBOTUF tubings i* two top grodes— 
neto ond Radio grode ovailable in 
No. 24 {.020” 1D) te 


stondord sizes from oO. 
No. 1! {1.000” 1D). 


$ TUBING: 


FIBROUS GLAS 
TURBO Gloss Fibre Tubing pos 
e| 4 and physico 
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Light weight, easy machinability, resistance to cor- 
rosion, smart appearance—these outstanding advan- 
tages of aluminum alloy castings are familiar to all. 
But the wartime development of new aluminum alloys, 
which in strength compare favorably with malleable 
iron, Opens up many new applications for aluminum 
castings throughout today’s industry. 

Perhaps you can use the many extra advantages of 
aluminum to speed production or improve the sale- 
ability of your present or new products. Why not con- 


sult Acme aluminum engineers? Perhaps your casting 
is already so designed that an aluminum alloy is the 
best material for it. Or perhaps we can suggest some 
design or alloy change that will give you an even 
better casting, with a saving in metal—and in costs. 

Today’s trend is toward aluminum. Tell us about 
your product. Get Acme recommendations, based 
upon long experience with the characteristics of 
aluminum alloys and the most modern foundry 
practices. 


ACHE ALUMINUM ALLOYS, INC. 


DAYTON 3, OHIO 


Mamibuum, Drav, Phorge Ceiling Fédltins. Tooth. Engemccrong- 


SALES OFFICES: New York 


Pittsburgh St. Lovis Washington 
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Detroit 
Milwaukee 


Cleveland 
Dallas 





GENERAL PLATE 


Laminadlid UW bee 


Provides Precious Metal 
Performance at Much Lower Cost 


No matter what the application, General 
Plate Laminated Wire can save you money where precious 
metal performance is a must. These wires, made from laminated 
precious to base metal combinations, provide the same per- 
formance obtainable by solid precious metals but at a cost 
only slightly higher than the inexpensive base metal. 
The precious metal thickness is accurately maintained through- 
out the entire length of the wire assuring uniformity. Even 
temper is maintained by strand annealing. 
General Plate Laminated wire is obtainable in a wide variety 
of diameters as low as .005 and shapes such as those listed at 
the right . . . in practically any combination of precious to 
base metal. Write for information, today. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 
50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, Iil.; 
2635 Page Drive, Altadena, California; Grant Bidg., Pittsburgh, Po. 
ATTLEBORO, MASSACHUSETTS 


ODD SHAPES of wires with suitably spaced pro- 
jection points are manufactured for contacts of 
longer lengths than generally used in welding ap- 
plications. 

SHAPED wires for production of pieces heretofore 
obtained only by a coining operation are produced 
in a variety of over 1,500 sizes. 

SOLDER FILLED (solder center cored) wire for 
automatic soldering of chain links or other simi- 
lar wire end solderings are produced in various 
grades and combinations. 

CHANNEL WIRES, for ease in interlocking ends 
of materials or for covering raw edges of readily 
oxidized material, are manufactured to customer's 
specification. 

SOLDER FLUSHED wires for ease in soldering tube 
ends. 

ORNAMENTAL WIRES — for decorative purposes. 


SQUARES, flats, ovals, hexagons and _ irregular 
shapes. —~ 

General Plate Division is the pioneer producer 
of allocated silver on wire, that is, silver in one 
section of the wire only and not around the entire 
circumference. 

For specific designs and applications of solid 
precious metal and laminated wires, consult 
our engineering department. 
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The Brown PBrockmeyer Co. 


LEADING INDEPENDENT MOTOR MANUFACTURER 






GENERAL OFFICES 
104; SMITHVILLE ROAD 


DAYTON , OHIO 
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An Act of 


concerning ~ 
Sleeve Bearings 


Once in a while a great invention is not © 
patentable. Such was the case when Isaac Babbitt in 1839,” 
discovered the remarkable bearing metal which he called 
Babbitt." He combined tin, copper and antimony/te 
produce this alloy. Because his idea was recognized as 
extremely important, and could not be patented, he was 
rewarded with a gold medal from the Massachusetts Chari- 
table Mechanics Association and an award of $20,000 
from the Congress of the United States. : 

This honor and award were small recompense, indeed, / 
for the millions of dollars his invention has saved industry. ) 
No other bearing metal possesses such a low coefficient of 
friction. When laminated to either bronze or steel it forms | 
the most efficient and satisfactory bearing for certain 
applications—particularly for all types of internal com-j ~ 
bustion engines. Today you will find millions of babbitt- ° 
lined bearings .in use. In giant diesel engines . . “in all 
types of aircraft . . . in your car or truck. . . they deliver 
smooth, quiet performance for thousands of sles or F. 
hundreds of hours of steady operation. . 

Manufacturers find Johnson Bronze a capablé experi- § 
enced, and dependable source of supply for all types of ¥ 
sleeve bearings, including babbitt-lined. Our advice and 
counsel are available without obligation. 


JOHNSON BRONZE COMPANY 
570 SOUTH MILL STREET NEW CASTLE, PA 


Automotive Slip-In Bearings * 
with babbitt permanently ” ‘ a aierene Ae 
bonded to strip steel 3 arte 


aa haat) 


Bars of Babbitt are used 
by machine shops in mak. 
ing repairs on the job 


Huge Diesel Bearings 
are bronze-back, 
babbitt-lined 
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Ohmite rheostats are engineered to give long, trouble-free 
service and unmatched smoothness of action. Following are 
a few of the features that make possible their outstanding 
performance: 


© VITREOUS ENAMEL BOND—Core and base are bonded together 


by vitreous enamel into one integral unit. Each turn of wire is also 
d o 
permanently locked in place by vitreous enamel. 


© METAL GRAPHITE BRUSH— Perfect contact with negligible wear 


on the wire is insured by the metal-graphite contact brush (varied 
to fit the current and resistance) and the large, flat contact surface. 


© LARGE PIGTAIL SHUNT—Current is carried directly to the slip- 


ring by a pigtail shunt of ample size, assuring an uninterrupted 
connection at all times. Large slip-ring minimizes mechanical wear. 


e INSULATED SHAFT AND BUSHING —Hich strength ceramic hub 


insulates the shaft and bushing from all live parts. Underwriters’ 
Laboratories listed models are available. 

© UNIFORM CONTACT PRESSURE—Tempered steel contact arm 
forms a long steel spring which assures uniform contact pressure. Uni- 
versal joint action of the brush maintains “‘flush-floating” contact. 
® ALL CERAMIC AND METAL CONSTRUCTION —Ohmite rheo- 
stats have a ceramic core, base, and driving hub. There is only 
ceramic and metal in their construction—nothing to char, burn, 
shrink, or deteriorate. They are designed for long, trouble-free life. 


OHMITE MANUFACTURING COMPANY 
4805 Flournoy Street, Chicago 44, Illinois 
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Which we fabricate, we offer full facilities for the manu- 
F facture of various types of contact rings, fabricated 
' parts and assemblies. These facilities include punch press 
and deep drawing work, milling, turning, grinding and 
' drill press operations. In addition, we have facilities for 
silver soldering, silver furnace brazing and fine polishing. 


To assist you in the application of our products to your 
products, we maintain a staff of thoroughly experienced 
metallurgists, chemists, designers and consultants .. . 
an up-to-date research and testing laboratory ... and 
a splendidly equipped tool room. These are all at your 





service to cooperate with your own staff to the full extent 
of our facilities. 


Your inquiries are cordially invited. Ask, too, for a 
copy of our descriptive folders on laminated metals or 





silver solders, 





P LOJDOQUCL.. PRODUCTS 


SHEETS - WIRE + TUBING + SOLDERS + FABRICATED PARTS AND ASSEMBLIES 


D. E. MAKEPEACE COMPANY 
Main Office and Plant, Attleboro, Massachusetts 
NEW YORK OFFICE, 30 CHURCH ST. CHICAGO OFFICE, 55 EAST WASHINGTON ST. 
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A few weeks ago we startled motor- 
hungry industry with our promise of 
good delivery on Welco Special 
Torque Motors. Since then, we've 
been begged, wheedled, proposi- 
tioned and threatened by folks want- 
ing us to build standard motors. 


Our answer has to be ‘‘no’’— and 
here’s why. 


We have no mass production line. 
Our workers are all highly-skilled 


technicians in the art of developing 
and building special motors. Ma- 
terial supplies are still critical. Our 
customers’ requirements for Welco 
Special Torque Motors demand that 
we concentrate raw materials on the 
type of service that we have always 
offered. 


That’s our story, and for special 
motor users it will continue to have 
a happy ending. 


THE B. A. WESCHE ELECTRIC COMPANY 


DEPT. SS, 1626-11 VINE STREET, CINCINNATI 10, OHIO 
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COLLYER Cables bring full power to interval cir- 
cuits, to portable tools, conveyors, transportation 
units — assure top production from electrical 
equipment. For portable service specify COLLYER 
Portable Power Cable — it is built with a tough 
flame-resistant jacket of lead-cured neoprene for 
continuous duty under conditions of moisture, oil, 
acid, and alkali. It fully meets the requirements of 
the Commonwealth of Pennsylvania Department 
of Mines for flame-resistant cable. 


COLLYER Asbestos Varnished Cambric Cable, for 
permanent installation, provides maximum protec- 
tion in hot locations when temperatures do not 
exceed 110° C. or 230° F., and resists the high 
temperatures due to conductor overloads... the 
impregnated asbestos insulation stands up where 
all other materials fail. 


Let us know your requirements 


Tt 


(A 
INSULATED WIRE CO. 
245 ROOSEVELT AVE., PAWTUCKET, RHODE ISLAND 
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Engineering for Mass 


e--an achievement of Jack & Heintz 


Working in an environment of rewarded 
initiative, Jack & Heintz engineers and 
craftsmen have developed a unique team 
spirit. Something new has been created 

in industry—8,000 workers, every one as 
enthusiastic, as determined to pro- 

duce well and quickly as the managers 
themselves. Out of this enthusiasm and team- 
work, has come a potent new engineering 
force. Jack & Heintz design engineers, 
development engineers and production 
engineers have created a new high standard 
of engineering coordination by which 
revolutionary designs and unheard-of 
precision have become mass-production 
realities. This combination . . . engineering 
for mass precision . . . created high- 
precision products by the millions to help 
win the war. This same teamwork . . . 
engineering for mass precision . . . is here 
today at Jack & Heintz as clearly, as force- 
fully as in the heat of war and it always 
will be. And you can expect it in start- 

ling Jack & Heintz developments tomorrow. 


~~ . Pei 
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@ MANUFACTURERS OF MOTORS, BEARINGS, AIRCRAFT ACCESSORIES, 
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MAGNETS MAY DO IT BETTER! 


PERMANENT 


bd 


4 
y 
¢ 
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Through the aid of the permanent 
magnet the seismometer searches for 
rich strata hidden deep below the 
surface of the earth, 
. Dynamite explosion 
Reflecting bed 
. Seismometers 
. Shooting Truck 
Recording Truck 


Data furnished by United 
Geophysical Company, 
Inc., Pasadena,California 


Seismometer assembly, showing 


’ t , 
magnet and bakelite bobbin at top. Galoanemeter Assembly 


PERMANENT MAGNETS HELP REVEAL HIDDEN RESOURCES 


Permanent Magnets, once as mysterious as the 
hidden riches that lie beneath the earth’s crust, 
now aid the geologist’s seismometer in exploring 
the unknown. Permanent magnets serve science, 
industry and medicine in modern precision con- 
trols. Silent and unseen, they contribute their 
“packaged energy” to the vital functions of radio, 
telephony, telegraphy, radar, and facsimile trans- 
mission. 

Millions of magnets serve us daily... ranging 
in size from the tiny midget in the hearing aid to 


the giant radar magnet...each doing some job 


better. More than 24,000 magnet applications 
have been made by The Indiana Steel Products 
Company, largest sole manufacturers of Perma- 
nent Magnets. 

Our engineers will gladly consult with you on 
any special magnet application. Perhaps perma- 
nent magnets may do some job or process better 
in your business or industry. For complete infor- 
mation on magnetic applications, materials, and 
technical data, please write for our “Permanent 
Magnet Manual.” Your request will receive our 


prompt attention. ©1946-The Indiana Steel Products Company 


* THE INDIANA STEEL PRODUCTS COMPANY ~*« 


PRODUCERS OF “PACKAGED ENERGY" 
6 NORTH MICHIGAN AVENUE + CHICAGO 2, ILL. 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 


) VALPARAISO, INDIANA 


PLANTS | STAMFORD, CONN. (CINAUDAGRAPH DIV.) 
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e@ You simply preset the desired speed levels 
and Thy-mo-trol drive does the rest! 


Today, machine designers are taking advantage of the 
adaptability of G-E Thy-mo-trol drive. For example, in 
getting automatic speed change from one preset level to 
another, the drive can be used in conjunction with an 
electric timer so that the change occurs after a definite 
time. It can be used with limit switches or photoelectric 
relays so that the change will occur when some moving 
part reaches a predetermined position. Or, it can be used 
with a tachometer generator so that the change occurs 
when some rotating part reaches a certain speed. And— 
the speed change is made entirely by electrical means 
through the use of electronic control. 


START AND IR) Timin 
STOP CONTROL an 


ELECTRONIC [| 
ciIRCUITS F— 

DO 

TRANG eee edd 
a-tc~> FORMER 


Step-Up machine performance with=— 
AUTOMATIC ELECTRONIC SPEED CHANGING 





An unusual and interesting application of G-E Thy-mo-trol drive has been 
made to the lock gates at the mouth of the Chicago river. View above shows 
the d-c drive motor and the diagram below shows how it works. 


GATE 
LIMIT SWITCHES 
anal 
se 


REOUCER 


0-C FOR ARMATURE 


D-C FOR FIELD 


Big Lock Gates Opened Electronically. To prevent the lock gates at 
the head of the Chicago river ship canal from being “cracked” too 
rapidly, which might cause dangerous water current, a two-speed 
gate drive is used. Originally, two motors, one high- and one low- 
speed, were used in a single closing or opening operation. The 
changeover from high to low speed required a complicated geor 
@rrangement and the constant attention of a trained operator. A G-E 
Thy-mo-trol drive was installed on one of the four gates and one d-c 


A VERSATILE TOOL 

Automatic speed changing is only one of a variety of 
jobs in which Thy-mo-trol drive is saving time and im- 
proving production techniques. It is now being used on 
machine tools and production-line equipment—(1) to give 
stepless speed control over a wide range, (2) to match 
the speeds of two or more operations, (3) to hold constant 
speed under changing load, (4) to provide smooth, rapid, 
constant-current acceleration, and (5) to provide fast stops 
with dynamic braking. Some of the many applications 
include: 


milling machines a reversing-table drives 


propeller-governor testers thread-making machines 
grinders drill presses 

magneto testers tire-tread machi 1es 
tensile testing machines boring mills 
welder-carriage drives alternator sets 

reel drives automatic-screw machine 
winch drives pump drives 

teol-room lathes superfinishes 

conveyors weld positioners 
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motor now does the entire job for this gate. it operates at 70 rpm 
during the.low-speed phase and then automatically accelerates to 
1750 rpm for high-speed operation. An operator merely sets a timer 
at a control station to determine when the gate drive will accelerate 
to high speed or drop to low speed. The change in speed may also 
be given by a limit switch on the gate. Fast and slow speeds are 
preset by two dials, and a third dial sets the time. A second limit 
switch de-energizes the drive and sets the drive brake. 





HOW THY-MO-TROL WORKS 

A Thy-mo-trol drive system employs electronic rectifying 
tubes’ for converting a-c power to d-c power. These 
“valves” or thyratron tubes supply the power to the drive 
motor. By properly controlling the grids of these tubes, 
the current or power is varied, thus effecting highly accurate 
control of drive-motor speed and torque. 

A standard Thy-mo-trol drive consists of four compact 
units—d-c drive motor, electronic panel, power trans- 
former, and control station. Drives rated Ye to 25 hp are 
now available. Larger or smaller ratings can be furnished 
on request. For complete operating details, send for 
Bulletin GEA-4025. 

Apparatus Dept., General Electric Co., Schenectady 5, N. Y. 
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PLASTIC LEATHER 


For efficient foil, transfer, and die marking 


@® Your “marking” jobs stand to gain 
the same benefits that the unique fea- 
tures of MuLtrPrEss have brought to so 
many other types of operations. 

For example, the MULTIPRESs ram 
delivers its exact pre-set pressures wher- 
ever it contacts the work—requiring no 
fixed or limited downstroke. This makes 
certain that on any foil or roll-leaf inlay 
or transfer job, every piece is marked at 
the same pressure regardless of varia- 
tions in size that may crop up in the 
work. Off-sized units never go unmarked 
or botched as a result of pressure varia- 
tion—over-sized units are not fractured 
or disfigured. If embossing is also a part 
of the marking operation, this uniform- 
ity is doubly helpful. 

Another factor is the remarkable com- 
pactness of the MuLtripress. Measuring 
only 16 inches wide, it affords maximum 
space within easy reach for placing of 
“ready” and finished work. 

MULTIPRESS can give you manual or 


or ee 


titel! | | 


foot-pedal control of the ram, or you can 
have automatic, regulative time-interval 
and pressure-maintenance control. Foil- 
feed may also be automatic, placed so 
work can be positioned from either the 
front or sides of the press. 

If you’re die-marking metal parts, you 
get the same advantages of uniformity 
on off-dimension objects. In addition, 
many find that the controlled speed of 
the MuLTrIpREss ram avoids surface 
strains and fractures. 

As for speed, MuLtrPrEss more than 
keeps pace with the fastest operators or 
automatic feeding devices. 

MULTIPREsS is built in 4, 6, and 8-ton 
units. A wide assortment of standard 
MuttrPrEss toolings may be had for 
various special types of work. Accessory 
benches, bolsters, side-shelves, extension 
tables and other attachments are also 
available. Write for complete Mu tti- 
PREsS details, or for recommendations 
on your own requirements. 


METAL 


rue DENISON 


ENGINEERING COMPANY 
1199 DUBLIN ROAD 
COLUMBUS 16, OHIO 
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ALSIMAG CUSTOM MADE TECHNICAL CERAMICS 


a 


@ In all these years of concentration on custom made 
technical ceramics, the American Lava Corporation has 
developed special equipment, practical skill and 
specialized engineering knowledge available from no 
other source. 

Complicated shapes, obtainable only by machining, 
can be produced quickly on high speed semi-automatic 
turning and milling equipment. Surprisingly low prices 
are possible. Send your designs and let us review them 
from our production standpoint, submit recommenda- 
tions, and show you what American Lava can do for you. 


®@ Chart of the physical characteristics of the more frequently 
used AlSiMag compositions sent free on request. 


AMERICAN LAVA CORPORATION 


rAN QO ( 


TENWRES SEE 


LEADERSH 


: ENGINEERING SERVICE OFFICES: 
ST. LOUIS, Mo., 1123 Washington Ave., Tel: Garfield 4959 © NEWARK, N. J., 671 Broad Street, Tel: Mitchell 2-8159 
CAMBRIDGE, Moss., 38-8 Brattle St, Tel: Kirkland 4498 © CHICAGO, % S. Clinton St. Tel: Central 1721 
SAN FRANCISCO, 163 Second St., Tel: Douglas 2464 © LOS ANGELES, 324 N. San Pedro St., Tel: Mutuel 9076 





im 1897, automobiles were put together 


In 1913 came the first moving as- 


Old Reliable Red Band Says— 


Remember when horseless 
cariages were nade by hand. ‘ 


Today, electrical horsepower not only 


with screw drivers and wrenches. 
Machine tools for the growing industry 
soon appeared. But parts made on these 
machines still had to be assembled by hand 
—it took a lot of “tinkering” to make 
them fit. 


sembly line—the forerunner of mod- 
ern mass production. It eliminated the 
back-breaking labor of carrying parts from 
machine to machine, then to assembly 
point. Now, the work, not the man, pro- 
gressed from operation to operation. 


runs all assembly lines and conveyor 
systems, but also operates machine tools. 
Since 1915, Howell has specialized in mak- 
ing industrial type motors for these tasks in 
the automotive and many other industries. 


Have you a hard job for Horsepower? 


For tough jobs, an industrial type motor is just the ticket! 
For go years, we've been building Howell industrial motors 
to operate under the grueling conditions found in the auto- 
motive, machine tool, food, dairy and other important 
industries. 

Howell Motors are first choice in a score of industries 


because: (1) They are precision-built of the finest materials, 


Howell Protected Type Motors available in sizes 5 
h.p. and smaller. Also other sizes of Howell industrial 
type motors available up to 150 h.p. 


16 


with copper or bronze rotors, and completely insulated. 
(2) They are smooth-operating — statically and dynamically 
balanced. (3) They are designed for the toughest tasks in 
industry — consequently they perform better on all jobs. 

See the nearest Howell Representative for your needs in 
specialized or standard motors up to 150 h.p. Remember, 
you pay no more for industrial type Howell Motors—and 
always get top quality for your money. 


OWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Mar ufacturers of Quality Industrial Type Motors Since 1915 
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Only 2/3 of an ounce... that's all the famous “Cobra Arm" weighs! 


That’s one big reason why records on a Zenith play so beautifully, so 
r, clearly, and without surface noise. - 


d Zenith assured feather touch of the needle by sound design and by 
selecting that No. 1 light weight material, Lustron. 


Zenith engineers knew Lustron (1.054 sp. g.) was lightest in weight 
among all rigid plastics ...one-tenth the weight of usual alternatives 
and much lighter than so-called “light” metals (Aluminum 2.70 sp. g. 
— Magnesium 1.74 sp. g.). 


Add to this important quality Lustron's high dimensional stability, beav- fl 
tiful surfaces, excellent electrical properties, uniform strength, freedom | 
from crazing, and suitability to the newest and best molding processes I 
«+.and you understand why Zenith uses Lustron, not only for its “Cobra 
Arm,” but for Zenith record changers, Zenith portable radio cabinets, 
and other Zenith equipment. 


J AON b Aw xy Does this suggest to you ways where Lustron will make or improve 
5 ries products in which you are interested? Full details, samples, and expert 
E y ht T oN counsel cre yours for the asking; address:s MONSANTO CHEMICAL 
ie mm COMPANY, Plastics Division, Springfield 2, Massachusetts. In Canada, 
Monsanto Ltd., Montreal, Toronto, Vancouver. 



















* 
Lustron: Reg. U.S. Pat. Off. 
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for a BRIGHTER 
TOMORROW 


Depend on BESTO-WIRE for the continued flaw- 
less performance of your appliances, because 
in lead wire or fixture wire . . . BESTO-WIRE is 
Asbestos Wire at its best. 


‘opyright, 1946, by 
R. 1. Insulated Wire Co., inte 
Crensten, &. 1. 
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STEEL OF QUALITY 


rom TOLEDO 


PIONEERED A HEW 
WORLD 


In 1539, a small band of Spanish ex- 
plorers beat their way westward 
through an unexplored wilderness. 
Their progress and their very lives de- 
pended upon the quality steel of their 
weapons ... steel from the forges of 
Toledo, known for centuries as the 
finest. Two years later, in 1541, their 
leader, Fernando De Soto, became the 
first white man to look upon the 
waters of the Mississippi. Quality steel 
had carried them to the center of a 
great new world. 1‘ fs iia 








TODAY AMERICA OBTAINS 
QUALITY STEEL FROM 


GRANITE CITY 





Since 1878, on the banks of this same Mississippi, the use of the most modern methods and equip- 
Granite City Steel Company has made no com- ment ... yet small enough to permit the most 
promise with quality in the production of steel scrupulous attention to the details of manufac- 
tailor-made to meet American industry’s require- ture that mean quality steel. For steel of quality, | 
ments. Its facilities are large enough to permit specify Granite City. 


Granite City Steel Co. 


GRANITE CITY, ILLINOIS 


Chicago + Cleveland « Houston Milwaukee »« Memphis « Minn- 
Indianapolis + Kansas City GRANITE CITY STEEL eapolis « Moline « New York 
Los Angeles St. Lovis 











WOT ROLLED SHEETS - COLD ROLLED SHEETS « STRIPLATES « STAINLESS-CLAD « TIN PLATE + TERNE PLATE - ELECTRICAL SHEETS © TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 
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Sprague Unit-Cell Box Type 

Capacitors spell true power 

factor correction economy 

and efficiency for small 

users as well as large. You 

buy exactly the capacity 

you require. By installing 

POWER FACTOR them close to the inductive 
CORRECTION equipment to be served, 

in its most economical,- _-—«-Y"_ 9ssure_ maximum. cor- 
easiest-to-install form. rection. Write for details. 


Sprague capacitors for alternating current uses are so 
varied in size that it is difficult to say just which are 


standard and which are the “specials”. In addition to 
the motor start and fluorescent lamp capacitors the wide 
variety of types produced puts Sprague in an enviable 
position to readily recommend capacitors for any 
A-C application. 


Write far Sprague Catalogs 
No. 10 for A-C Motor Starting and Other Electrolytic Capacitors 


PIONEERS OF ELECTRIC AND ELECTRONIC PROGRESS 
No. 20 for Fluorescent and Other Paper Capacitors 


SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS. 


ELECTRICAL MANUFACTURING 





es OMA Oe 
aacG0 eS 


Chicago ‘ © Cleveland © Detroit © Los Angeles 
Z San Francisco ¢ Settle 


RADAR 


*Trade Mark Reg. U. S. Pat. Of. 





A hep cat can’t really cut a rug unless the juke box is flashing with 


rainbow lights. In many boxes, the colored lights are kept swirling by 
Telechron synchronous electric motors. One of the latest jukes selects 
records for individual booths. Here a Telechron motor in each booth 
times the playing period. 

New and important applications for Telechron motors are being 
found every day for automatic timing, switching, recording and control 
equipment. Are you trying to solve a control puzzle of your own? A 
Telechron motor may be the answer. Hundreds of applications have 
been worked out by Telechron in co-operation with manufacturers. 


Telechron motors are as easy to apply to complicated control mecha- 
nisms as to the simplest devices. They’re self-starting, reach rated speed 
almost instantly. They operate in perfect synchronism with all com- 
mercial frequencies .. . cannot run faster or slower. Conservative torque 
ratings, precision building and Telechron’s exclusive capillary oiling 
system assure years of trouble-free service. Telechron’s application engi- 
neers are always glad to discuss your needs. Why not call on them? 
Address Motor Advisory Service, Dept. H. 
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Telechron Motors Are Now 
Being Used in 


Stoker, Oil Burner, and Temperature Controls 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Household Appliance Timers 

Agricultural Equipment 

Musical Devices 


Li ice PAT. OFF 


SYNCHRONOUS MOTORS 


TELECHRON INC. - ASHLAND, MASSACHUSETTS 
Makers of Telechron Electric Clocks and Synchronous Motors 
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Bearing i is in the mofedal 
of finish. Special bearings 
| give youn compere 


‘be glad fo’ work icity you. “the Biwi Brass & Bronze 
€o.,Toledo 9, Onte. Branches in all principal cities. 


BRONZE BEARINGS x BUSHINGS ty PRECISION BRONZE BARS 
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REAL ECONOMY 
FOR SMALL SIZES 


AND ODD SHAPES 


. «+ BETTER UNIFORMITY CHARACTERISTICS, GREATER MECHANICAL STRENGTH 


Here is new help on permanent magnet problems—from one 
of the largest, oldest and most widely experienced producers 
of molded and sintered components in the industry. 
Stackpole *Alnico Il offers notable economy in the pro- 
duction of units up to two ounces. Odd shapes are a specialty. 
Engineering recommendations based on your requirements 
gladly submitted. 
eesisiindnandiadiiieks STACKPOLE CARBON COMPANY, ST. MARYS, PA, 


BRUSHES and CONTACTS (all carbon, graphite, metal and composition types) ——!IRON CORES——RARE 
METAL CONTACTS——RHEOSTAT PLATES AND DISCS——CHEMICAL CARBONS— WELDING AND BRAZING 
CARBONS —— MOLDED PUMP and FLUID DRIVE SEALS —— CARBON RHEOSTAT PILES — COIL FORMS, etc., etc. 
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This Two-in-One 


Motor Handles a 


Wide 


Variety of Johs Efficiently and Economically 


The Wagner type RA repulsion-start induction motor 
is indeed worthy of its reputation as the “general-pur- 
pose motor” of the single-phase motor field. Its 
electrical characteristics combine the best features of 
two types of motors: the repulsion motor during the 
starting period, and the induction motor while running 
at rated operating speeds. 


As a repulsion motor, the Wagner type RA motor 
has a high starting-torque that enables it to start high- 
inertia loads and accelerate them smoothly. At the same 
time it requires the lowest starting-current of any type 
of single-phase motor, and is therefore the least likely 
to cause light flicker. 


As an induction motor, the Wagner type RA motor 
has a fairly constant and high operating-speed at all 
operating aba and a flat efficiency curve over a wide 
operating range. 

This versatile motor is not only exceptionally suited 
for use on practically every type of motor-driven ap- 
pliance and machine normally utilizing single-phase 
current, but is also the only choice for a wide variety 
of applications because of its low upkeep cost, mini- 
mum servicing, freedom from vibration and noise, 
and years of reliable service. 


For complete information, write for Bulletin 
MU-185, and address your request to Wagner Electric 
Corporation, 6454 Plymouth Avenue, St. Louis 14, Mo. 


Consult Wagner Engineers on all Electric Motor Problems 


Sales and Service Branches: 
Atlanta 3 + Baltimore 18 
Boston 15 + Buffalo 8 
Chicago 16 «+ Cincinnati 10 
Cleveland 15 + Dallas } 
Denver 2+ Detroit 2 « Houston 
2 « Indianapolis 4 + Konsas 
City 8 «+ Los Angeles 15 
Memphis 3 + Milwaukee 2 
Minneapolis 4 +» New York 7 
Omoha 2 + Philadelphio 8 
Pittsburgh 13 + Portland 9 
St. Louis 3 + Salt Lake City 1 
San Francisco 3 + Seattle 4 
Syracuse 2 + Tulsa 3 » Wosh- 
ington 5+ In Canado: Wagner 
Electric ot Leaside, Ontorio 
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LOCKHEED HYDRAULIC BRAKE PARTS AND 
FLUID...NoRol...CoMaX BRAKE LINING 


AIR BRAKES...TACHOGRAPHS...ELECTRIC MO- 
TORS...TRANSFORMERS...INDUSTRIAL BRAKES 





Nowada 
take hold a 
handles actual 
Molded plastics ha 
functionally more perf 
Consider the example 
gleaming whiteness won't chip 
spotted by food drippings, and is 
insulating properties keep these hand 
touch . . . both in the refrigerator and on 
Proper design and production “know-ho 


Handles custom 
Chicago. Longer sé 


Smaller set for Adm 


: WT 


3 Rack Recacaenalaen 
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et is compression 

two threaded metal 

n holes take the prongs 

lettering on the smaller 

Sid paint to be easily wiped in. 

e most advanced equipment for 

d injection molding . . . together with 

§, mold-making and finishing depart- 

Sr plastics product or problem to MOLDED 

ORPORATION, 4537 West Harrison Street 
; Ulinois. 


i Admiral Corporation, 
Deluxe Electric Range. 
al-Temp Refrigerator. 


Nena ha ita 
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When SCOVILL becomes 


your METAL-PARTner... 


PRECISION FORGINGS LIKE THESE 
; MAY REPLACE COSTLY ASSEMBLIES 
Because the bottom is so much heavier than 
the sidewall, this aluminum alloy geophone 
case was originally made as a two-piece 
assembly. Now Scovill. forges the inside 


Sian and outside to finished dimensions, facing 
NON-FERROUS the bottom to a square corner, and counter- 


sinking and tapping the open end. Three 
holes are drilled in the bottom, the large 
center hole being also tapped . . . Typical 
of Scovill’s observance of close tolerances 
in forging, this instrument part is a more 
§ satisfactory, less expensive job than the 


assembly it replaced. 


LET SCOVILL HELP 


Have you considered 

that your production 

of brass, aluminum or 

other non-ferrous 
parts may be greatly benefited by a change 
in methods or design? Many manufacturers 
have found our broad experience in non- 
ferrous forging a worthwhile aid in raising 
quality or lowering costs. Let’s talk over 
how you may profit by making Scovill 
your METAL-PARTmer. Fill in the 
coupon and mail today. Scovill Manu- 
facturing Company, Waterbury 91, Conn. 
Export Department: 405 Lexington Avenue, 
New York 17, N. Y. 


Please send meinformation about your metal-working facilities. | SCOVEILL MANUFACTURING COMPANY 
I am interested in_non-ferrous forgings for the applications Oe 
checked: 4 Forgings Division 

QDAircraft (Fire Extinguishers 18 Mill Street 

(Automobiles (Household Appliances | Waterbury 91, Connecticut 

(Band Instruments CIndustrial Instruments 

C)Blow Torches (Plumbing Goods 

(Cameras (Pumps TN Bich in  .scincadscleintieaipsinnsmmnenenestnkesnpeesiianipnmistiliiatnianideltatts jimafinetian " 
(Communication Equipment (CValves 


C1Cylinder Valves . [Welding Equipment NIN sie psecissiciicitedn esi 


RI ictincviscrnisdtinaabastisu soskiastc snot eiaedeensabild: dat iad caaiiiadis bdastaaaait ims 
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when you equip wits 


Flamenol Cords 


Dealers and buyers of radios, clocks, fans, 
and similar electric appliances are more 
and more concerned about what's behind 
the products they choose, in these days of 
quality-skimping. 

When a smooth, clean Flamenol cord set 
backs up your product, buyers are quickly 
reassured. The strong molded-on plug con- 
struction — the straight, sturdy prongs with 
the G-E monogram — create a conviction of 
quality carried through to the last detail. — 

Years of use will back up this conviction. 
The cord jacket remains pliable, and free 
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from failures caused by abrasion, oil, or 
moisture. 

G-E Flamenol cords are furnished now 
in ivory and brown in 6-, 8-, and 1]1-foot 
lengths. For sample and prices, write on 
your letterhead to Section~ O3-9!12, Ap- 
pliance and Merchandise Department, 
General Electric Company, Bridgeport, 


Connecticut. 
*Trade-mark Reg. U. S. Pat. Off. 
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American Phillips Speed: 4;,... savings as high as 


50% come directly from greater ease of handling, faster starting, 
and faster driving with power drivers. 


American Phillips Accuracy: ¢.,ew and 4-winged 


driver fit together into a single, solid unit that can’t drive any 
way but straight. Screws turn up tight and flush every time. No 
scars on work-surface. No burred screwheads. 


American Phillips Mastery of Metals: , .ecican’s 


Engineering Research Laboratory gives you extra savings that 
stem from recommending the right type of screw in the right 
metal for the job...not only steel, brass and bronze, but also 
stainless steels, aluminum, monel, everdur. Bring your fastening 
problem here to the “Information Center’... where you may 
well find savings far beyond any you thought you could make. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 


Cut your costs in these D ways, with: 


AMERICAN|{|771 
PHILLIPS <eoses 2332 


Monel, Everdur (sili- 
con bronze) 
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ST hh Tubing— in many metals 


SEAMLESS 
and 


Stainless Steels « Alloy Steels 
Carbon Steels e Nickel& Inconel 


WELDRAWN | Mozel + Beryllium Copper 


Superior tubing must have what it takes, 
judging from the demands of the manufacturers 
of quality peacetime products. Many of these 
same manufacturers were engaged in production 


for the armed forces, where quality took on a 


new meaning—lives, many lives depended on it. 


Quality can’t be “just skin deep” —it must 
pervade the innermost parts of a product. Tub- 
ing usually loses its identity in end use—it very 
often is just a “line on a blueprint”—but a line 
or part that must perform as well as the costliest 
component in the assembly. 

Choosing the proper analysis depends 
upon combinations of such properties as corro- 


*Registered U. S. Trademark 
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sion resistance, formability, machinability, high 
strength at high temperature and surface finish. 
Superior maintains tireless control of these fac- 
tors as well as physical dimensions and toler- 
ances, all of which contribute to tubing quality. 
Our ability to predict accurately the results to 
be experienced: with any given analysis, is your 
assurance of enduring, faultless performance in 
production and end use. 

Superior engineers and metallurgists are 
ready to help you choose the exact analysis for 
your product. Design with Superior tubing and 


be sure! 


et” 


SUPERIOR TUBE COMPANY 


Norristown, Pennsylvania 
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Here’s the Only BRASS Product that Business can do Better Without: 





Brass sheet, rod, and wire, or about the service 


f that goes with it. And even during the nerve- 
os -_Brass uckles ° snapping days of the late war, we can say that 


ERE'’S a question we answered for ourselves long 
H ago: “Where does it get anyone to ‘get tough’ 
in business?’’ And here’s the answer: ‘““Nowhere, 
fast!’’ Getting tough just makes things tougher all 
along the line; riles up needless resistance; piles up 
waste of time; compounds confusion, ill will, and 
atomic ulcers. Brass knuckles are bad business (bad 
international policy, too) no matter who uses them. 


Rather, we have always put ourselves out, ail the 
way, to see to it that our customers have no reason to 
get tough with us, either about the quality of Bristol 


we never took advantage of conditions to get 
tough ourselves. For business is a way of life, and 
life’s too short for any business that can’t be contin- 
ued on a basis of mutual respect and sincere friend- 
ship. We worked hard to keep our friends . . . and 
now we find we dave kept them. 


If your idea of business agrees with ours . . . and 
you can use the product of a modern Brass mill, to- 
gether with the services of a young-minded, fast- 
moving organization . . . then we certainly would 
welcome the chance to make friends with you. Any 


time and place you say. 


THE 


BRISTOL BRASS 


CORPORATION 


MAKERS O F BRASS 


Since 1850 AT 





BRISTOL, CONNECTICUT 
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Long Term 


Dependability 


«e.for the equipment you build! 


There’s no more certain way to insure the efficient perform- 
ance in your customers’ hands of the machines-or devices you 
build, than to equip their panels or controls with trustworthy 
instruments. And for that very reason, the name WESTON 
on a panel instrument helps build buyer acceptance and good- 
will for the products on which they are installed. 


WESTON instruments are available in all the types, sizes 

_ and ranges essential for panel or built-in requirements. Com- 
plete information, or engineering cooperation, is available on 
request. Weston Electrical Instrument Corporation, 582 Fre- 
linghuysen Avenue, Newark 5, New Jersey. 


Weston ectimauit 


Mbany - Atlanta - Boston - Buftale - Chicage - Cincinaati - Cleveland - Dallas - Denver - Detroit - Jacksonville - Knoxville - Les Angeles - Meriden - Minneapolis - Newark - New 
Orteans - How York - Philadelphia - Phoenix - Pittsbergh - Rochester - San Francisca « Seattle - St. Louis - Syracuse » In Canada, Northern Electric Ce., Ltd., Powerlite Devices, Ltd. 
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DAYTON V-BELTS witl MAKE POSSIBLE 
THE EXACT POWER TRANSMISSION DRIVE 
LL CL ee 


ee 
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Dayton V-Belts make possible smooth power suitable for 
delicate machining or grinding operations. They do not 
generate or transmit vibration. They stand up under 
shock loads of all kinds. And to a large degree, they 
absorb heavy shock loads rather than pass them on 
to the bearings. 
Back of every Dayton V-Belt are 40 years of research 
TWO IMPORTANT CATALOGS YOU AARC and experience in engineering specialized rubber products. 
This is reflected not only in the product itself but in 
hele lah da a the kind of counsel you can get from a Dayton Power 
Transmission Specialist. 


THE DAYTON RUBBER MANUFACTURING COMPANY 
DAYTON 1, OHIO 
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THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 
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Guess who didn’t know an 


Adlake Relay was on the job! 


An Adlake Mercury Relay can always Is there a job here YOU want done? 


be depended on, whether it’s in burglar Adlake Plunger-type Mercury Relays are 


alarms or any of hundreds of other uses. proved best in these and other applications: 


Whatever your relay needs may be, Radio transmission « Standard telephone cir- 
only Adlake Plunger-type Mercury Re- cuits ¢ Precision control instruments « Animated 
lays offer you all these plus advantages: displays ¢ Railroad and traffic controls « Burglar 

alarms « Heating and ventilating controls « Re- 

Hermetically sealed; dust, dirt, frigeration controls « X-ray control e Dry clean- 

moisture or oxidation cannot inter- ing equipment « Remote and automatic con- 
trols « Production line time controls « Photo- 


fere with operation . . . mercury-to- 
. electric apparatus « Motor reversing switches « 

mercury contact; chatterless, silent, a: : re : 

= ; b . aoe Sign flashers « Electric time controls « Naviga- 

1 vious s or ; Pr gn ae 

per veees “So Surmng, Pong 6 tion buoy flasher light controls « Surgical light- 


sticking . . . absolutely safe . . . no ing controls « Cable electrolysis prevention « 


maintenance required. Signals and indicators « Electric call systems 


e Across-the-line motor start switches e Power 
Write today for free, illustrated Adlake circuits « Air-conditioning controls « Mill and 


Relay folder! No obligation, naturally. factory service « Voltage regulators. 


TRADE MARK 


THE ApAMS & WESTLAKE COMPANY 


ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK + CHICAGO 
Manufacturers of Adlake Hermetically Sealed Mercury Relays for Timing, Load and Control Circuits 
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Westi 


PLANTS IN 25 CITIES... 


OUSC 


OFFICES EVERYWHERE 
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In Westinghouse Specialized Motors the dimensions, 
frames, mountings and performance are all standardized 
according to use . . . specialized for their particular jobs . . . 
following industry standards . . . and incorporating the 
same high quality and performance which identifies 


Westinghouse Fractional Horsepower Motors. 





If you’re looking for power for domestic oil burners, you'll 
find that this Westinghouse Specialized Motor answers all 
your needs. It is no all-purpose motor nor an adaptation, but 
one developed step-by-step in collaboration with the Oil 
Burner Institute to fit the needs of its industry. 

An outstanding feature is the flat-surfaced mounting 
bracket with recessed bearing housing, with accurately 
machined rabbet fit and mounting ears on the 45° center line 
which provide an effective combination for the oil burner 
designer. 

If you manufacture oil burners—or any of the products 
listed above—ask your Westinghouse representative about 
your Specialized Motors. Or write for details to Westinghouse 
Electric Corporation, Lima, Ohio. J-03249 
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WIRE INSULATED WITH GEON 
OFFERS THESE ADVANTAGES 


in domestic, industrial, and utilities > 
wiring, and in manufacturing = 


Say 
J 
@eeeeeees od eoeeesa@eaeeeeeeeeeeeeeeeee ee @ 


Excellent electrical properties 
Thin coating of ingulation 
More conductors y given space 


Easy strippin 

Light weight 

Resistance to; Wear, sunlight, 
water, chemicals, and most other 
normally destructive factors 


14 colors including NEMA standards 


Be sure to specify wire or cable insulated with GEON 
in order to get a// these advantages. Or, for infor- 
mation regarding special applications please write 
Department D-9, B. F. Goodrich Chemical Company, 
Rose Bulding, Cleveland 15, Ohio. 


£ © 
B. F. Goodrich Chemical Company ...:22:0.2:0 
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LOW-TEMPERATURE 


» SILVER BRAZING ALLOYS 


} EASY-FLO 45 | 
| EASY-FLO 35 


AL 





BRAZING TEMPERATURES 
SILVER CONTENTS 
BRAZING COSTS 





Ever since Handy & Harman first introduced dissimilar metals at new low costs. ... They 
low-temperature silver brazing alloys to in- have been proved in the laboratory and have 
dustry over a dozen years ago, research has received wide approval in the field under 
carried on searching constantly for alloys actual working conditions. 


UU AL Write for full details about these new time 


reduce the cost of making reliable metal RPT ICCOM CTT Tee Ca 


joints. Two results of this research are the new 


Easy-Flo ¢ and Easy-Flo 35. 
They offer 


up the joining of ferrous, non-ferrous and Team a ellie Me lelolo hm 


a“ A N DP Y¥ é a RM RV 


va 


i See ot eee. ek ee OF 


Bridgeport, Conn. * Chicago, III. * Los Angeles, Cal. » Providence, R. |. * Toronto, Canada 


free demonstration—or better still place a trial 
order with your regular supplier and try them 
to industry an opportunity to speed in your own plant on your own work. Write 





HANDY & HARMAN. 


FO Ane A 
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lt gives you 


oe): meV LORED” Armco 


When mill-ordered ARMCo Electrical 
Steels are unloaded in your plant 
you can be sure of this: 

The steel is “job-tailored” to your 
needs — before and during rolling 
operations. Metallurgists and ‘mill 
representatives see that you get the 
one right steel for your products. 

For almost 20 years Armco men 
have called ‘this “Q. C.”— Quality 
Control. Metallurgists who study 
your requirements specify the analy- 
sis of steel, the temper rolling, an- 
nealing, and all other operations that 
affect the qualities of finished sheets 
and strip. Then mill operators follow 
through closely with these instruc- 


The American Rolling Mill Company 


Special-Purpose Sheet Steels - Stainless Steel Sheets, 
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tions on your individual routing card. 
In recent years, Armco control 
charts and statistical analyses have 
further helped assure consistent pro- 
duction of prime electrical steels. 
They are an added safeguard for the 
steels that go into your products. 
“Quality Controls” like these are 
one reason why leading manufactur- 
ers look first to Armco for special- 


. purpose sheet steels. 


Back of it all are the research and 
experience that contribute to a high- 
er “Q. C.” at our end and better 
quality at yours. The American Roll- 
ing Mill Company, 4231 Curtis St., 
Middletown, Ohio. 


Export: Armco International Corporation 


more scrap 
means more steel 


We urge you to collect every 
pound of iron and steel scrap, in- 
cluding unused and obsolete equip- 
ment. Speed it to the steel industry 
through your regular channels. Pres- 
ent high production cannot be main- 
tained unless more scrap is shipped 
to the mills promptly. The situation 
is critical; so act today. 


AMC 


SRMCG 
VW | 
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USE THIS BEARING WHERE NO 
OTHER ANTI-FRICTION BEARING 
WILL STAND UP: 


@ HIGH SPEEDS 
“Th @ PLUS HEAVY LOADS 
@ PLUS TEMPORARY OVERLOADS 
@ PLUS SHOCK 
Mor @ PLUS VIBRATION 


AS PRODUCED BY 
NORMA-HOFFMANN 


NORMA-HOFFMANN 
PRECISION ROLLER BEARINGS 
GUARANTEE YOU: 


LARGER SHOCK-ABSORBING CAPACITY THAN 


FIVE STANDARD TYPES of cylin- ANY OTHER TYPE SINGLE-ROW BEARINGS. 
drical roller bearings are shown in MARGIN FOR 50% OVERLOADS. 
aa cross-section below. Other variations scutes Sincabeeh taneimarmens ween inane 
“_" an 2 . ° 
heavy radial load of this type are also available. Metric LOAD THAN ANY OTHER TYPE BEARING. 
and axia it. 


3 7 . 1 " 
Straight outer and inch sizes up to 22'4” bore. qenipasmare natekd: 20 att Saat, inaiene, 


ring, two-lipped : 
inner ring. : SIZE FOR SIZE, UP TO 35,000 R.P.M. 


100% MACHINED, EXTRUDED BRONZE CAGE 
OF MAXIMUM DENSITY AND UNIFORMITY. 


"NURMA-AVFFMANN 


PRECISION BALL, ROLLER AND THRUST BEARINGS 





“R-E” : For “R-L”’ Type: For “R-LL” : For “R-RR’ For 
heavy radial load heavy radialload heavy r load heavy r 
float. and one-direction and two-direction roller 


load. NORMA-HOFFMANN BEARINGS CORPORATION 
and axial Full- retain- AMFO NNECTICUT 
Two-lipped outer ome location. axial location. erless type with ST. RD, CO 
ring, two-lipped Pittsburgh, Cincinna Angeles, 
inner ring. San Francisco, Portland, Ore., Seattle, Phoenix 
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SMALL GEAR SPECIALISTS 


G.S. specializes in-doing ONE thing only . . making Frac- 
tional Horsepower GEARS. Customers tell us the Small 
Gears we make are better in design, run more smoothly, 
last longer . . that they give greater service and satisfaction. 
Anyway, that’s our aim!..to produce precision custom 
gears in quantity to such exacting specifications and to such 
high quality standards that people will not only continue 
sending us their orders, but will also recommend us to their 
friends. Come to “headquarters” for the Small Gears you 
need. Get the kind of service you’ve always wanted! 


mE 


EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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' When you need springs to run things, let 
Wallace Barnes show you how power in 
specified amounts can be built into springs 
for long-lived, accurate duty. Quality starts 

& in the spring steel (also a Barnes product) 
| ahd governs every step in production. Per- 
formance results, accumulated through the 
years, are ready to apply to your individual 

| requirements. 


For fine mechanisms or instru- 

ments, get specially designed 

| Hairsprings made by F.N. 

-| Manross & Sons, another 

| Division of Associated Spring 
Corporation. 


7 
SLE. ae 


Ai 
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SPRINGS 
SMALL STAMPINGS 
WIRE FORMS 


SPRING STEEL 


. S 
RS 
NX 


WALLACE BARNES COMPANY _ Bristol 


Division of Associated Spring Corporation Connecticut 
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PAINT OR SILK ENGRAVING OR 
SCREENING FOR EMBOSSING FOR 
EVEN ILLUMINATION GREATER BRILLIANCE 


Painting, engraving, or a combination of both may 
be used to carry out designs on edge-lighted PLEXIGLAS. 
Painted designs applied by the silk screen process 
are economical as easily duplicated. When odge- 
lighted, painted designs appear more evenly illu- 
minated; engraved patterns appear somewhat more 
brilliant. 


For full brilliance, the designs should be painted 
or engraved. on the reverse side of the PLEXIGLAS 
sheet, so that light falling on the design is reflected 
through the sheet from painted or engraved surface. 


ROHM 


V-SHAPED CUTS GIVE MOST 
BRILLIANT EFFECTS. FILL WITH 
PIGMENT FOR EXTRA BRIGHTNESS 


When edge-lighted, angular cuts in engraved designs 
give much more effective results than curved or 
square cuts. Design should be filled with paint or 
left unpolished, so that light from edge source will be 
picked up evenly. Variations in i and depth of 
cut can be used to give changes in design. 


Cuts need not increase in depth as distance from 
light source increases. Cuts of uniform depth will 
be evenly lighted over any reasonable area of 
PLEXIGLAS. Size of engraved area, rather than depth 
of engraving determines uniformity of lighting. 


eta we 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides 





3. 
AREA OF DESIGN 


PLEXIGLAS SHEET 1/16’ THICK PLEXIGLAS SHEET 3/8” THICK 
— PAINTED CIRCLE LIGHTED — PAINTED CIRCLE LIGHTED 
ONLY AROUND EDGES OVER WHOLE AREA 


The thickness of the PLExicLas sheet is a factor in 
the choice of design. Since a greater amount of light 
enters a thicker sheet, a larger pattern can be evenly 
illuminated. 

The “piping” of light depends on repeated re- 
flections from the polished surfaces of the sheet. 
For uniform illumination, scattered patterns are to 
be preferred to heavy designs occupying large areas, 
particularly near the light source. Any large areas 
of paint or engraving should be located at a greater 
distance from the light source. 


COM PA! 


i 


4, 
TREATMENT OF EDGES 


PAINT TOP EDGE 
WHITE TO REFLECT 
i? v La LIGHT BACK INTO 


ihe oe 


POLISH SIDE EDGES 


LIGHT SOURCE 


In an edge-lighted sheet, the edge opposite the light 
source may be painted with opaque white paint, in 
order to reflect the light back into the sheet and in- 
crease the brilliance. Adjacent sides of the sheet are 
left polished. 

A small amount of light will be reflected out of the 
flat surface by this painted edge. In applications 
where this is undesirable, the escaping light may 
be concealed by covering or framing the edge to a 
distance slightly greater than the thickness of 
the sheet. 


PLEXIGLAS is a trade-mark, Reg. U. S. Pat. Off. 


y WASHINGTON SOUARE 


PHILADELPHIA, 5, PA. 


Enzymes .. . Chemicals for the Leather, Textile, Enamelware, Rubber and other Industries 
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Splash Proof 
Motors 


rom a trickle of dripping liquid to the full 
force of a hose during a plant washdown, 
Century Splash Proof motors will keep the 
vital parts of the motor dry — keep them in 


service longer. They eliminate unnecessary 


production losses due to dripping or splash- 
ing liquid or falling solids which might other- 
wise damage the vital parts of the motor. 


Century Splash Proof motor windings are 
insulated to resist the damp atmospheres 
found where splash proof design is recom- 
mended. Special insula- 
tions are often provided 





Century Splash Proof 
' Squirrel Cage Motor 


Century Splash Proof 
Slip Ring Motor 


Current Motor 


for unusual concentrations of acids and 
alkali. This gives you additional protection 
against costly work stoppages. 


These motors are ideal for installations 
on such equipment as pumps, conveyors, 
agitators, washers, dryers, and many others 
often encountered in food, chemical, and 
textile processing. In addition to splash 
proof designs Century offers a wide range of 
types and sizes from 1/20 to 600 horsepower. 


Specify Century motors on all your elec- 
trically powered equipment. They are engi- 
neered to the functional characteristics of the 
machine theydrive to assure top performance. 


CENTURY ELECTRIC CO. 1806 Pine St., St. Louis 3, Mo. 


Offices and Stock Points in Principal Cities 


Century Splash Proof Direct 




















Practically all insulation failures caused by condensation, de- 
sits of foreign matter, or from high-voltage surges were elim- 
inated when Sangamo Electric Company began using MELMAC 
lastic for terminal blocks on all single and polyphase watt- 
our meters. 

Extensive tests were made to find a general-purpose plastic 
that could be easily molded, and which possessed the right 
combination of mechanical strength and resistance to arcs or 
arc tracking. The plastic material formerly used, when exposed 
to an ASTM arc-resistance test, showed the formation of a 
conducting carbon path when exposed to arcing for only 5 or 
10 seconds, Tests of Metmac plastic showed an arc resistance 
of 120 seconds. 

Cyanamid’s Metmac plastic 1500 has found many other 
applications in electric equipment where arc resistance is of 
utmost importance. Its use in circuit breakers, switch plates, 
connector plugs, terminal blocks, motor-brush studs and in- 
sulating parts provides longer life and added safety. 

If you want longer life for the plastic in your electrical equip- 
ment, write or call our New York office. 


AMERICAN CYANAMID COMPANY 


PLASTICS DIVISION 
30-36 ROCKEFELLER PLAZA +- NEW YORK 20, N. Y. 


TYPICAL PROPERTIES OF MELMAC 1500 


General-Purpose, Arc-Resistant 
Industrial Plastic 
Average 
Bulk factor 
Specific gravity 
Flexural strength, psi 
Shrinkage, In./in. (4” x Vg” disc) 
Mold, Immediate 
After 8 hrs. @ 220° F 
Total aging shrinkage 48 hrs. 
@ 220° F 
Water absorption (%)......... 0.38.31 
Arc-resistance (ASTM) secs 110-120 
Dielectric strength (.080”) 
Room temp. (S/T) v/mil 465-365 
100° C. (S/T) v/mil 375-290 


* Reg. U. S. Pat. Off. 


yanamid Pheer: 


EETLE* . MELMAC* . MELURAC*. LAMINAC* . URAC* 
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Edison Sealed-in-glass Thermostats are sin- 
gle-pole, single-throw, temperature-oper- 
ated electric switches. Among them are 
thermostats whose contacts will handle up 
to 8 amperes AC or DC at 120 volts, or 4 
amperes at 240 volts, and designed for 
temperature control up to 600° F., preset 
to your order at the factory. Other smaller 
units are designed for alarm service and 
for precision control. 


HE EDISON sealed-in glass construction per- 
as the use of slow-make, slow-break 
contacts, actuated by heat-energy alone. No 
snap-action or other boosting device is neces- 
sary. Contacts operate in an arc-quenching at- 
mosphere. Such a sealed contact-mechanism is 
simple, trouble-free and rugged, operates 
smoothly and silently on a small on-off differ- 
ential, has an indefinitely long life, and yet has 
high current-breaking capacity. 


There are other advantages, too, which assume 
importance in industrial application. Contacts 

have equal AC/DC ratings, so that any electrically- 
heated device controlled by an Edison Sealed-in-glass 
Thermostat can be used interchangeably on either 
current. Corrosion, dust or dirt cannot affect the 
mechanism or contacts, and the thermostats may be 
uséd in atmospheres where an open thermostat is not 
indicated. The thermostats retain their full rating in 
rarefied atmospheres, making them specially suited 
for aircraft installations. 


Edison Sealed-in-glass Thermostats are suitable for a 


“EDISON 


CONTROL 
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Can EDISON’s Sealed-in-glass Thermostat 
Improve Your Product? 



























CHECK THESE FEATURES! 


v Long life— minimum contact wear 


J Rugged-—resistant to vibration and 
shock 


J Protected—against dust, dirt, corro- 
sion 


J Temperature set at factory —tamper- 
proof, interchangeable without adjust- 


ment 


V High current-carrying capacity — size 
for size 


J Equal rating — AC or DC 


v Retains full current-breaking capacity 
at high altitudes 


wide range of temperature-control, signalling, or 
alarm services. They are used as temperature con- 
trols in vulcanizers, ovens, stills, sterilizers, and for 
more rugged service as in embossing presses —as tem- | 
perature alarms in marine fire-detection and in lo- 

comotive and car-wheel bearings —as control-sys- | 
tem components in railroad air-conditioning instal- 


lations. 






Edison engineers are available to help 






you select the most suitable unit and to 






assist you in designing it into your prod- 






uct. Address Instrument Division, Thomas 






A. Edison, Incorporated, 13 Lakeside Ave- 






nue, West Orange, New Jersey. 






OVER-HEAT 
PROTECTION 


for Transformers, 


Motors, Solenoids 


oe 


Built in as an inherent part of the 
equipment, Klixon Protectors prevent electrical apparatus 
from becoming overheated and burning out. The built-in 
application gives a tested combination where the protector is 
matched to the thermal characteristic of the equipment. This 
avoids limiting safe output and at the same time. provides full 
protection. 

Activated by the scientifically calibrated disc, Klixon Pro- 
tectors “open’’ the circuit should the temperature reach the 
danger point, thus eliminating burnouts and costly repairs 
and replacements. When the equipment cools to safety, they 
snap the circuit “close” either automatically or by manual 
reset depending on the type of protector specified. Harmless 
momentary overloads do not cause nuisance tripouts. 

And because Klixon has no relays, toggles, magnet or other 
fussy parts, they provide reliable protection year after year. 

Be sure your equipment is protected against burnouts... 
specify Klixon Protection on the equipment you buy... use 
Klixon Protectors on the equipment you build. Write for 
information, today. 


K 


Spencer Thermostat Company, 109 Forest Street, Attleboro, Mass. 


When temperature within the equip- 
mene reaches danger point, KLIXON 
Protector snaps the power ““OFF” 
preventing burnouts. 


As soon as equipment cools to safe 
operating temperature, the KLIXON 
Protector automatically snaps the 
power “ON” again...or when reset 
burton is pushed when manual reset 
type is specified. 
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PLASTICS, metals and plastic- 

metal combinations are opening 

new fields in design as illustrated 

by this assembly made by Auto-Lite. 

The spoke retainer, made of thermo 

setting plastic, carries chrome-plated 

stampings at each end and hidden 

inserts to hold the jewel-like, three 

dimensional, thermo-plastic center horn button. 

Another example of craftsmanship combined with 

utility . . . all available under one roof at the 
Bay Manufacturing Division of Auto-Lite. 


THE ELECTRIC AUTO-LITE COMPANY 
Detroit 2, Mich. Bay Manufac‘uring Division Bay City, Mich. 


Tune in the Auto-Lite Radio Show Starring Dick Haymes 
Every Thursday Night, 9:00 P.M.—E.T. on CBS 
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Where can you use 
‘fractionals” like these? 


THEY RUN AT 


If you're looking for a long-lived, compact drive to 
operate at constant speed or provide low-speed torque, 
G-E synchronous inductor motors are your best bet. 
They're smooth-running, quiet, and create no radio 
interference. 


WHAT CAN THEY DO? 


G-E synchronous inductor motors operate at constant 
speeds. They accelerate and decelerate fast. You can 


1/32 in.} 1 1/4 in.| 23/16 in. 


23/16 in. 


mp ee 
endear 


50% for gear 
motors. Motors must be loosely or 
flexibly coupled to inertia loads. 


41/8 in. 13 1/32 in| 11/4 in 


41/8 in.} 3 1/2 in. 


SMY20) 
(Gear 
Motor) 


Application Note — Motors should 
always be positively loaded with load 
equivalent to 15% of ratings for non- 


gecred motors, and 


* 


_ THEY WITHSTAND 


THEY REVERSE... 
guugidiie FREQUENT STARTS AND STOPS! 


start and stop them frequémey without harming them. 
Automatic reversing without changes in electrical con- 
nections is also possible. Moreover, you can effectively 
control them from remote points. 


WHERE ARE THEY BEING USED? 


Designers have found G-E synchronous inductor 
motors particularly suited for driving industrial process 
timers and controllers, motor-operated valves 
(either remotely or automatically controlled ), 
airport beacons, shutter operators, traffic signal 
timers, rheostat operators, laboratory instru- 
ments, wire photo devices, and motion picture 
film developers. They are also successfully 
used on transfer or selector switches with a 
remote control arrangement. 


WHY DO THEY EXCEL IN THESE JOBS? 


Synchronous inductor motors are extremely 
simple in construction. Their only moving 
part, the rotor, has a low inertia. Motor input 
is practically constant, whether starting, re- 
versing, running, or stalled. Motor shells for 
the larger frames are made of rolled steel with 
cast iron flanges for high resistance to physical 
abuse. Sleeve or ball bearings are supplied as 
conditions indicate. 


WHAT RATINGS ARE AVAILABLE@ 


The chart to the left shows the range of ratings 
and dimensions available in G-E synchronous 
inductor motors. Three- or four-lead connec- 
tions are supplied, depending on size. For 
complete data, check Bulletin GEA-3307A on 
coupon. 
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at design. 2° 


with this 
SPACE SAVING 
SWITCHETTE! 


Because it is so small and 
light for the big job it 
does, this tiny G-E Switch- 
ette eliminates many a 
costly change in desiga, 
caused by lack of space. 
The Size 1 Switchette 
weighs only 9 grams, and 
is approximately 11% in. 
by 4 in. by 1/4 in. Available in ratings up to 10 
amperes at 24 volts d-c, or 230 volts a-c, and in ten 
different contact arrangements. Size 2 Switchettes are 
rated 25 amperes at 24 volts d-c (230 volts a-c), 
measure about 2 by 1% by 1 inch. Write for Bulletin 
GEA-3818C (size 1) or Bulletin GEA-4259 (Size 2). 
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NEW 


Concentric Scale 
INSTRUMENTS 


with a G-E Designed just before the war for high readability 
ROUGHNESS with small size, these new G-E concentric-scale in- 
GAGE struments were standardized on Navy equipment. 


Now they're ready to give you long, trouble-free 
service, particularly on console-type installations 
where space is scarce. Note these advantages: 


How can you be sure 
your machining opera- 
tions are meeting specifi- 





cations ? Simply by the use 
of G-E standard rough- 
ness specimens. The com- 
plete set of ten specimens 
includes 25 different sur- 
faces, ranging from the 
smoothness of a bearing 


surface to the roughness of a flame cut. They enable 


© Long scale —7 inches 


e Easy to read from a 
distance 


© Small size — only 41/, 
inches square 


© Accurate to within 


@ Sturdy, rugged con- 


struction 
© Thoroughly shielded 


© Permanent or port- 
able installation 


© Wide variety of 


your draftsmen, machine operators, and inspectors 
to select and specify by symbol the degree of rough- 
ness allowed for a particular surface. Comparison of 
surfaces is made by touch and feel. They more than 
pay for themselves in lowered reject losses. Check 
Bulletin GEA-4335. 


This fact-filled bulletin on 


1% types 
These and many other advantages make G-E con- 
centric-scale instruments an excellent choice in your 
next switchboard specifications. Available types for 
a-c or d-c use include voltmeters, ammeters, watt- 
meters, varmeters, power factor meters, synchro- 
scopes, frequency meters, temperature meters, and 
tachometers. Check Bulletin GEA-3432 on the 
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TRI/CLAD TOTALLY ENCLOSED MOTORS ease” - 1 
Here’s real up-to-the-minute ao” OmPANY ‘ 
information on modern motor ERAL erectric © 8 
protection. This interesting TO GEN 2 schenectady 5, a 
bulletin on the recently- Section 668-9% son information: 4 
announced line of G-E Tri-Clad e the following A-4259 (Size 2 
totally enclosed motors may Please send ™ Synchronovs Ce achettes) 1 | 
mean the difference between GEA-33074 GEA 4335 (Stondord | 
the right and the wrong motor Inductor Mo : Specimens 
application. It lists all common ona 432 (Switchboor poy a 
aren ates ee roe oe cn eto 
requirements. It contains fac- GEAS 





Switchettes) ae 


Tee” eae 


tual evidence of G-E extra 
motor protection features and gives available types 
and horsepower ratings. Fully-illustrated. Ask for your 
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copy NOW! Check Bulletin GEA-4400 on coupon. ny — | aan 
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Hundreds 


of Other 
Products 


- + all can build more profits of all types of products in all types of industry. Let 


for their makers and users Veeder-Root engineers show you what specialized 
b y built-in Countrol can do to add new utility and sales-power 

; to your product. Write to Veeder-Root Inc., Hart- 

VE ED E e - R Oo OT. COUNT R OL ford 2, Conn. In Canada: Veeder-Root of Canada, 
Ltd., Montreal. In England: Veeder-Root Ltd. (new 


Variations in thickness of steel passing through —g. gdress on request). 


the mill are given to the operator in a direct, decimal 
reading down to .0001”...by a Veeder-Root 4, your product this extra Merchandising 
Counting Device mounted on the pulpit. That’s 
Countrol ...and that cuts waste, builds profit for 
the user of the mill... gives extra sales-power to 
the Pratt & Whitney Electrolimit Gage into which 
the counter is built as an integral part. 
This is one of a limitless number of special 


Veeder-Root Devices developed for manufacturer's 
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WATERTOWN PLAS 


TAKE TO THE AIR 


@ THe FREE-FLIGHT CHAssIs in this powered model plane is molded by Watertown of cellulose 
acetate butyrate—a thermoplastic material noted for its dimensional stability—resistance to impact 
—uniformity—and ability to withstand all weather conditions. This one-piece plastic chassis contains 
a built-in coil, flight timer, condenser and batteries and fits into the fuselage of the model plane. 
The wheel struts and engine are connected to the plastic casing—proof of its strength and ability to 
stand impact, jar and vibration. 


The Bard-Parker Company chose Watertown to mold this free-flight chassis because of Watertown’s 
long experience and proven ability in molding to rigid manufacturer’s specifications. Watertown’s 
engineers offer you this same experience and ability for all of your plastic products, whether they 
require thermosetting or thermoplastic materials. Write to THE WATERTOWN MANUFACTURING COM- 
PANY, Watertown, Connecticut. BRANCH OFFICE—Cleveland. sALEs orrices—New York, Chicago, 
Detroit, Milwaukee and Hawaii. 
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A NAME AS OLD AS THE ets INDUSTRY 
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CHELSEA PROPELLERS 


+“ — > stendard sizes from 12” to 72” 
meet every ventilation requirement 


ee 


CHELSEA SIX BLADE TYPE: 


RMU ane a hg 


GY aa Va 


os” 
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DEPEND ON CHELSEA TO DO THE JOB= ne 
EFFICIENTLY, DEPENDABLY...AT LOW COST! 

Based on‘a solid foundation of 30 years’ standard sizes—can fill all specifications 
experience in building ventilating equip- as to volume, velocity, and physical size. 
ment, the CHELSEA line of standardized In addition, CHELSEA design assures low . 
propellers provides a type to meet every cost, with a minimum of care. Our en- 
need—for industry . . . institutions... gineers will he glad to cooperate in solv- 
and for residential applications. ing your specific problems; inquiries are 
CHELSEA Propellers — selected from _ invited. 


CHELSEA PRODUCTS @® 
TN CORPORATE O 
1206 GROVE STREET, IRVINGTON, NEW JERSEY S 
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ee 


eee the world’s greatest 
radio networks 


ee-most efficient 
office buildings 


e The habit of accuracy is so strong in engineers that drawings which are merely 
clear and legible are not enough. Creative men want their drawings to look 
professional, not only in essentials, but in details. K & E has equipment that can 
help you in both endeavors...drawing instruments and materials so well conceived 
and precisely made that many engineers and draftsmen regard them as valued 
partners throughout their professional careers. 

For 78 years K & E products have been helping in this way to bridge the gap 
between thinking and doing, helping to make possible the tools, machines, 
appliances, construction projects, that mark our civilization. So widely is this true, 
it is self-evident that every engineering project of any magnitude has been 
completed with the help of K & E. Could you wish any surer guidance than this in 
the selection of your own “partners in creating’? 

For faster, better lettering you will find a 


LEROY} Lettering Set a tremendous help. 


PAFtNers IN CFEATING vrs peas cts rane 


Drafting, Reproduction, 
Surveying Fauipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 


lettering styles and symbols with complete 
uniformity. Precision lettering need no longer be tedious. For full information 
write to your nearest K & E Distributor or to Keuffel & Esser Co., Hoboken, N. J. 
tReg. U. S. Pat. Off. 


-KEUFFEL & ESSER CO. 


. 1867 


NEW YORK * HOBOKEN, N. J. 


CHICAGO * ST. LOUIS * DETROIT * SAN FRANCISCO 
LOS ANGELES * MONTREAL 
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For use in— 
Cathode ray oscilloscopes 
Television circuits 


D-C power supply units 


an oc a 


; High-voltage testing equipment Me 
ond netiy wher whe a ae oe ee haa aa 2 


high-voltage low-current circuits 


Eee Federal’s new, hermetically-sealed, high-voltage rectifier stacks combine the 
rugged stability of the selenium dry-plate rectifier and the sealed-in moisture- 
resistance of the vacuum tube. 
Ultra-compact and light in weight, they permit valuable savings in installa- 
tion space—the largest unit having overall dimensions of only 442 by 12 
inches. The silver-plated end ferrules, solder sealed to the glass, are designed 
for molnting in standard 30-amp fuse clips, making the complete rectifier 
stack as easy to install as a cartridge-type fuse. Either the plain or polarized 

type is obtainable. 

These rectifiers are designed for inverse voltages up to 4000-volts and have 

a current rating of 5 ma with a resistance load, at ambient temperatures up 

to 35C (105F). They are suitable for use in much higher temperatures, with 
reduced current rating. | 





ans Selenium rectifiers were first made in this country by Federal, and every 
( eee ON, unit is backed by 37 years of specialized skill and experience. Write today 
: : for data and description. 


Federal Telephone and Rado Corporation 
eo ae | 


SEPTEMBER 1946 


e DEJUR Precision Poten- 
tiometers give you the com- 
bination of accuracy and 


ruggedness that assures. 


long-life dependability. 
These instruments... 
which are used in large 
quantities for radar work... 
are manufactured to toler- 
ances as close as .1% in line- 
arity. Regular production 
runs guaranteed to within 
38%. Special “Paliney” con- 
tacts can demonstrate abil- 


ity to take over one million 
revolutions without physi- 
cal or electrical deteriora- 
tion. 

Join some of the greatest 
electrical and electronic 
equipment manufacturers 
in the world by ordering 
DEJUR Potentiometers 
from the nearby table. 
Prompt delivery. 
DeJur-Amsco Corporation, 
45-11 Northern Boulevard, 
Long Island City 1, N. Y. 


| 241 | 50__| 1 — 20,000 | 300° {270° __| 
| 245 | 25 | 1 — 20,000 _| 300° 
| 260 | 6 | 20 — 100,000 _| 324° 
| 260T | 6 | 20 — 50,000 | 324° __| 

| 261 | 6 {20 — 100,000 | 320° __| 300° _| 
| 271__| 11 __ | 100 — 200,000 | 324° __| 300° __| 
| 275 __| 11 | 100 — 200,000 _| 324° __| 300° __| 
| 275T | 11 | 200 — 100,000 _| 324° __| 300° __| 
| 281 __ | 300° __ 


| 258° | 258° __ 
296 | 8 | 5— 50,000 | 248° | 248° __| 
| 501_|_25 | 100 — 500,000_| 326° __ | 316° __ 


Products 
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INEW FACTS . . . SPECIFICATIONS . . . RECOMMENDATIONS 


i From the latest American Standards Specifications right on through 
. to what to use and where. That’s how complete this new Diamond 
G Lock Washer booklet is. On the right are shown some of the pages 
. from this new book. In addition there are many other facts that 
every design engineer, production manager, purchasing agent and 
other executive should have at his finger tips when buying or 


specifying lock washers or other fastening devices. 


This book is just part of the complete service the Diamond G man 
has to offer you. He is ready to help you with data and engineering 
advice ... plus supplying you with a complete line of flat and 
lock washers—from No. 0 to 2” in all materials and finishes. 
For quick deliveries, high quality and product satisfaction 


write, wire or phone... 
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Made to SELL... with 


CHROMEL 
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. « « the Nickel-Chromium resistor wire 
that first made electrical heating practical! 


Here are two good reasons why “Made to Sell . . . with CHROMEL” 
is more than a rhyming slogan . 


CHROMEL wire possesses high electrical resistance plus a remark- 
able resistance to oxidation. It gets hot and it stays hot for a long, 


long time. 
CHROMEL Heating Element Wire comes from the spool bright, 
shiny, smooth and free of slivers. Its uniform resistance and even 


stretch make it nice to handle. And you can be sure, too, that your NICKEL CHROMIUM 
CHROMEL wire is always the right temper ... soft, hard or medium ... da 
for your particular application. 


“TRADEMARK REG. U.S. PAT, OFF. 


Our Catalog M contains much useful technical date 
on CHROMEL wire and its use. Want a copy? 


HOSKINS MANUFACTURING COMPANY © Detroit 8, Michigan 
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LET BENTLEY, HARRIS WAR-TIME RESEARCH PAY DIVIDENDS FOR YOU TODAY. 





say YAS 





be saber ten ere 


Finding an insulation that could stand direct perienced considerable difficulty due to the melt- 
contact with flame . . . that would remain ing of the dielectric, but BH Fiberglas Sleeving 
flexible as string and non-fraying . . . that would was a decided improvement.” 


not react to heat conducted through wire — these 
were the electrical insulation problems posed by 
Radar. Here is a report from a Radar laboratory 
that put their problem up to Bentley, Harris: 


Test BH Fiberglas Sleeving in your own plant, 
in your own product — under actual service con- 
ditions. Compare it with ordinary saturated sleev- | . 
Ss : oe nie ing. Learn why America’s leading makers of home | ‘ 

We use BH Fiberglas Sleeving in termination appliances, radios and industrial equipment have 


o: wires and coaxial cables. The sleeving is put ge 
between the outside braid and the dielectric, JS dardized on BH Fiberglas Sleevings in their 


allowing wire to be soldered to the braid without? ans for post-war production. 
damaging the dielectric. Previously yy 


Sot AS eae I 









TLEY, HARRIS MFG..CO., CONSHOHOCKEN, PA, 


*BH Non-Fraying Fiberglas Sleevinys ure made by an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). ‘ 
—— USE: COUPOR. NO Wiss ancnteiteitbinnionse eran apd cb mnihinitiomes einen ene 
Bentley, Harris Mfg. Co., Dept. M-2, Conshohocken, Pa. 


i 
‘Fiberglas’’-is Reg. TM of Owens-Corning Fiberglas Corp. | 
Send samples and quote prices on the following BH Products: | 


(© Non-fraying Fiberglas Sleeving; [] Magneto Fiberglas Tubing; [) Magneto Varnished Tubing; 
(0 Flexible Varnished Tubing; [) Saturated Sleeving. 
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\Y 71TH the coming of the railroads, the western 
frontiers were conquered. They brought men. 
implements for building homes and towns, trans- 
portation for marketing products. Then factories 
were built. And industries thrived where railroads 
paved the way. 


In the 13 great states served by Union Pacific. 


aod 


there still is land to be tilled, minerals to be un- 
earthed, livestock to be raised, room for new homes 
and industrial expansion. 

Union Pacific will continue to serve the territory 
it pioneered, by providing efficient, dependable, 
safe transportation for shippers over the time- 
saving Strategic Middle Route. 


be Specific - 
say Union Pacific 


% Union Pacific will gladly furnish confidential information 
regarding available industrial sites having trackage facili- 
ties in the territory it serves. Address Industrial Dept., 
Union Pacific Railroad, Omaha 2, Nebraska. 


UNION PACIFIC RAILROAD 
The Stealegic Middle Lowe 
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Want to Lift the Lid on OUR Top Secret? 


Ticcveinis but to a handful of outsiders, Hunter quietly conceived a 
Special Apparatus Division two years ago. Boxscore to date: a string 
of amazing electronic testing devices and highly specialized machines 
designed and developed for upping the quality and speed of our 
Spring Division. 

Most recent prodigy of our S.A. Division is a spring-forming ma- 
chine (see below and left) controlled by an electronic brain. While 
one end swallows wire by the mile the other disgorges finished parts 
300% faster than they were ever made before, performing 7 inter- 
locked and sequenced functions. 

Reward for our new division: separate quarters, more equipment, 
more people. The future: bright. 


50 OHM 


i 8s 
co FILAMENT T 


FILAMENT TRANS 







aT ewament TRANS CURRENT TRANS. 


HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 
Springs, Metal Stampings, Wire Forms, Mechanical and Electrical Assemblies. 


Complete 
TIMING 
SYSTEMS 


factlory-engineered 
and assembled 


Wherever one or more electrically operated devices 
must function in accurate relation to each other—for 
both duration and sequence—Timers can, in most 
cases, do the controlling job most accurately and 
efficiently. Complete panels, built to specified space 
Lmitations on machines or processes, may be com- 
prised of interwired Timers, relays, push buttons, 


circuit breakers, switches, indicator lights, etc.—de- 


LEvered as a unit package by ATC, ready for simple 


installation and hook-up to one clearly marked ter- 
minal block. ATC has supplied thousands of such 


systems to complete satisfaction of users. 


@ Request Free Brochure “‘The Case for Engineered Time Controls’’ 


atc ge 


@ TIMERS: COMPLETE STANDARD LINE @ SYSTEMS FOR SPECIAL REQUIREMENTS © 


AUTOMATIC TEMPERATURE CONTROL CO., INC. 


LOGAN ST. & GERMANTOWN AVE. e@ PHILADELPHIA 44, PA. 
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Right now we can’t guarantee 
prompt delivery for any new 
orders. But we can—and do— 
guarantee that every Packard 
Sunlight motor made is a fine 
product, built to the highest- 
quality standards. That’s 
always been the way with 
Packard Sunlight motors—and 
it always will be. 


G. U.S. PAT OFF 


i 
Packard Electric Division, General Motors Corporation, Warren, Ohio 


PACKARD SUNLIGHT MOTORS for: compressors . . . washing machines ... power-driven 
bench tools...ironers...milk separators ...milking machines... furnace blowers... 
stokers...oil burners... water pumps... ventilators ...and many other applications. 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY YEARS 
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Micah is ~~ 
dependable 


Micah is dependable. No harem-scarem, he, if he tells Fatima he'll be 
there at eight — eight sharp it is, even if it means bailing out to avoid a 
bawling out. "I'm dependable twenty-four hours a day," says Micah. 

And mica (without the "h'’) is the most dependable insulating material 
there is. Time-tested, it is a known quantity with precisely predictable 
properties. Nothing else is so sure; nothing else is so indestructible. Be- 
cause of its unequalled dielectric properties and long life, there is no 
substitute for mica. And there is no substitute for Macallen Mica. 


When You Think of MICA 2 epi py == Think of MACALLEN 


ES 


16 MACALLEN STREET— BOSTON 27 
CHICAGO: 565 W. Washington Blvd. © CLEVELAND: 2005 Leader Bidg. 
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Light Metals give your product new selling features! 


NGINEERING + FABRICATING - ASSEMBLING 


o market faster, better, economically! 


If the manufacture of your new or improved product has been 
interrupted by factors beyond your control, the urgency of getting it 
to market ahead of competition is of paramount importance. To 
secure immediate parts-production assistance and other benefits of 
sub-contracting service you will be interested in the comprehensive 
scope of COLGATE’S “Engineered Service.” 


This unique and unexcelled service offers immediate design, 
engineering, and production conferences that help develop your new 
product ideas or improve old products by substituting Aluminum, 
Magnesium, or Stainless Steel for other materials. Our cooperative 
collaboration of minds will save you time and money before designs 
have been started, also after blueprints have been prepared. COL- 
GATE’S sales-minded designers and engineers will apply to your 
product these sales-building features of Aluminum, Magnesium, 
Stainless Steel—lighter weight, added beauty, increased strength and 
durability, improved product performance, reduced shipping weight. 


COLGATE’S complete and varied tooling and production facilities 
can be your “branch factory’ — providing ample space, supplying 
specialized skills and know-how, planning shortcuts for fast, econom- 
ical fabrication and assembling of parts to precision tolerances, and 
in addition offer modern straight-line techniques that replace slower 
and costlier methods. And, COLGATE can be depended upon to meet 
delivery dates. 


As the first step towards producing your product better and eco- 
nomically, and getting it to market faster call on COLGATE now! 
Learn how “Engineered Service’”’ helps solve your production prob- 
lems and gives your product the sales creating features of the light 
metals. For immediate action wire or write, no obligation, complete 
confidence assured. 


STAMPING e FORMING e DRAWING e WELDING 
FINISHING e ASSEMBLING 


COLGATE’S complete and ~ ~~~~-~__ 
centralized facilities include 
Hydraulic presses ranging 
from 10 to 750 ton capacity, 
other mechanical presses from 
2% to 200 ton capacity. me 


~ 
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Because it helps improve both design and perform- 
ance, more and more engineers are specifying 
more and more manufacturers are using—more and 
more buyers are demanding Fiberglas Electrical 
Insulation in. many types of electrical, electronic, 
video and radio equipment. 

There is a type of Fiberglas Electrical Insulation 
to meet virtually every insulation need. And this 
insulation not only offers mechanical and electrical 
advantages, but competitive sales advantages as well. 

National and technical publication and direct mail 
advertising are stimulating the demand for Fiberglas- 


insulated electrical equipment. 


98 


You, too, can benefit from all of the advantages 
of Fiberglas Electrical Insulation—capitalize on the 
growing preference and demand. Ask to see the new 
book “‘The Swing to Fiberglas’’—or write for catalog 
EL 44-7. Owens-Corning Fiberglas Corp., Dept. 866, 


Toledo 1, Ohio. Branches in principal cities. 
In Canada, Fiberglas Canada Led., Toronto, Ontario 


tC) 
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FIBERGLAS 


Fiberglas is the trade name for these electrical insulation materials and many 
other products made from fine, strong, pliable, moisture and heat-resistant 
ageless glass fibers. 
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TO MORE PROFITS: 


ell the advantages to alert manufacturers 
® nuts and bolts .. . more profits. 


ause the uniform, controlled quality: 
nut and bolt increases production 


lowers production costs. 


by the Buffalo Bolt Company 
independent in the country — 
line of nut and bolts (standards 
is your key to more profits. 


NAWANDA, 


: Buffalo Interna 


N.Y. ° SAL 


tional Corp-, 


ES OFFICES IN PRI 
50 Church Stree 





Send for » 
your copy 


In designing die castings, inserts should be employed 
whenever their use achieves results that cannot be rea- 
lized at equal cost by other means. Cast inserts are 
generally used for one or more of the following reasons: 
1. To provide greater strength, hardness, wear resistance 

or ductility, or to obtain magnetic and other special 

properties not possessed by the casting itself. 

2. To provide passages or shapes of parts which cannot be 
cored or cast, or which can be obtained more economi- 
cally with inserts. 

3. To effect an assembly not so readily or so inexpensively 
achieved by other means. 

Seven assorted inserts are accurately positioned and 
bound together in the zinc alloy die .cast generator 
housing shown here. The inserts (grouped above) are: 
four soft steel pole pieces; an aluminum-nickel-cobalt 
magnetic disk; a bronze bushing; a steel support stud. 


The New Jersey Zinc Company, 160 Front Street, New York 7, N. Y. 


INSERTS 


In the casting operation a zinc alloy housing is formed 
around the seven inserts, bringing them into a one- 
piece unit. 

Non-metallic inserts which frequently have been 
cast in die castings include cloth, fibre, compressed 
paper, porcelain, wood and plastics. 

There are a number of points to be considered by the 
designer when inserts are to be employed in die cast- 
ings. These and other design considerations are covered 
in our booklet “Designing for Die Casting.” To insure 
that you will get the most from your die casting dollar, 
ask us—or your die casting source—for a free copy of 
this booklet. 


FOR DIE CASTING ALLOYS 
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Transition of Engineering Design Ideas 


BUSINESS or technical publication 

can serve its readers best by provid- 
ing them with usable information and 
ideas. The real test of such usefulness is 
whether or not these ideas are eventually 
put to work. 


In translating this basic philosophy of 
reader service into practice, the main prob- 
lem is to provide information of use to the 
greatest number. This can be done in sev- 
eral ways. One is to serve up a wide vari- 
ety of specific subject matter in each issue, 
a method that is bound to catch a fair pro- 
portion of the readership, if over-speciali- 
zation is avoided. 


The other approach is to seek a common 
denominator of reader interest. For the 
readers of ELECTRICAL MANUFAC- 
TURING the basic common denominator 
is the electrical phases of product design 
. . . power, control, resistance, insulation, 
wiring . also associated mechanical 
items. Materials and their methods of fab- 
rication are also basic interests of design 
engineers. 


For this reason, periodic reviews of elec- 
trical and mechanical components have 
been and will remain a “popular” feature 
of this publication. Such articles are fre- 
quently clipped and filed for future refer- 
ence, after initial reading. The ideas and 
information they convey are put to work 
when the components are integrated into 
some new design. 


Product design and development stories 
also have a common denominator of reader 
interest, not always too obvious. The 
main purpose behind their publication is 
not to exalt the product or its creator, al- 
though the editors cannot always escape 
making such an accolade. Nor is it to pass 
along information of benefit pximarily to 





designers of similar products, limited as 
they are in number. Rather, the primary 
objective is to facilitate the transmission 
of basic design principles from one field to 
another within the family of electrically 
energized products through citation of 
specific examples. 


If in the recent past emphasis has been 
placed on machine tool electrification 
problems, it is because some of the more 
novel sequenced controls for multi-mo- 
tored drives have first appeared here. Fur- 
thermore, basic principles of automatic 
size control and precise positioning ob- 
tained electrically should be common to 
other types of production machinery. 


That they are was recently proved by 
the discovery of the interest designers of 
a tire building machine took in the de- 
scription of multiple electro-hydraulic 
controls for an automatic turret lathe. A 
similar solution had been found for se- 
quencing the intricate cycles of their 
machine. 


In this issue the tables are turned, by 
describing the design of another type of 
automatic tire builder. Again the common 
denominator of interest, as exemplified by 
the simplified wiring diagram, is se- 
quenced control of a number of independ- 
ent motors. There are many transmittable 
ideas here. 


In presenting these ideas cafeteria style, 
the editors can do only half the job. It 
still takes some mental effort on the read- 
er’s part to effect the transition, primarily 
by the use of what we prefer to call an 
active imagination—a sense to detect in 
the maze of particular design and engi- 
neering details solutions to fundamental 
problems that can be lifted in essence and 
reapplied, perhaps in modified form. 
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Improve Insulation Performance 
by Rigid Selection of Your Varnish 


* Varnishes for electrical insulation are subject to severe condi- 
lions; exacting test specifications and care in selection of proper 
application techniques are therefore “musts” for top performance. 


D. L. GIBSON and C. H. BRAITHWAITE 


A-C Engineering Department, Development Insulation Section 
Westinghouse Electric Corporation 


HE adherence of dirt from the ventilating air and 
brush dust to insulated surfaces of electrical 
machines in service can be greatly decreased by 
proper selection and application of varnish. Improved 
resistance to oil and moisture can be attained if the 
correct varnish is specified and properly applied. Basic 
classes of varnish are available commercially for treat- 
ment of electrical machines, and many modifications and 
combinations of these are used. Proper selection of var- 
nishes and correct application during manufacture or 
rehabilitation may improve the performance of the ap- 
paratus in service. 


CLASSIFICATION OF VARNISHES 


Varnishes in general use for eléctrical insulation can 
be classified according to the base resin and the type 
of film produced. Solvent type varnishes can be 
grouped generally into phenolic, alkyd, or oleoresinous. 


Various general subdivisions of each are listed in Table 


I. In addition, there are newer materials, such as sol- 


ventless varnishes and silicone resins (the latter being 
best adapted for high temperature insulation). 

Phenolic resins include phenol-formaldehyde, phenol- 
furfural and cresyl-formaldehyde reaction products. 
Varnishes. embodying these resins are furnished with 
alcohol, ketone, and benzol solvents. Where hard, 
brittle films are desired, with rigid structural proper- 
ties, the phenolic resins are used. Such materials cure 
by heat, giving off water and, sometime, ammonia or 
other gaseous products during polymerization. The re- 
sulting cured resins have hard surfaces, are dimension- 
ally stable, are completely heat-reacted or thermostat, 
and will not soften on reheating. All phenolic-type 
resins, however, have poor arc resistance and they will 
track, 

Modified phenolic varnishes are often produced by 
mixing or plasticizing with drying oils such as tung oil, 
linseed oil or dehydrated castor oil. These oils are 
combined with the resins (when the varnish is manu- 
factured) by a cooking or heating process. The func- 
tion of the oils is to modify the varnish film, making it 


Fig. 1 (left)—Examples of properly and improperly 
varnished railway rotors. Note varnish run-outs and 
throw-outs on poorly processed armature at left. 
Fig. 2 (right) Measuring surface leakage of varnish- 
treated test bar dusted with carbon brush dust. 
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more plastic and flexible, and giving a better-knit struc- 
ture. Such modified resin varnishes cure not only by 
heat reaction but by reaction of oxygen with the drying 
oil, giving a much tougher and less brittle film than an 
unmodified phenolic. In addition the cured films pro- 
duced are moisture resistant and oil resistant. Modi- 
fied phenolic varnishes are commonly furnished with 
petroleum-naphtha type solvents. 

Alkyd resins are a general class covering thousands 
of formulations of polyhydric alcohol and polybasic 
acid reaction products. They may be combined with 
drying oils or other classes of resins to form baking 
and air dry varnishes. Thus, maleic anhydride-poly- 
basic alcohol types are often unsaturated alkyd resins 
combined with drying oils, such as tung oil or dehy- 
drated castor oil, to form tough, elastic and moisture- 
proof films. 


OXIDIZING ALKYD RESINS 


Other members of the alkyd resin family are usually 
regarded as oxidizing type resins. They are predomi- 
nantly reactions of the alkyd resins with drying oils. 
In this case the resin is cooked with plasticizing oil 
until the oil is built into the structure of the resin 
These resins do not produce true thermosetting var- 
nishes since they require a supply of air in addition to 
heat for complete curing. They cure hard in thin films. 
However, in thicker structures, they harden on the sur- 
face only, leaving a semicured, soft mass under the outer 
surface. Such films will soften somewhat on reheating. 
Care must be taken in applying these varnishes to ro- 
tating apparatus lest “throw-out” result. (See Fig. 1.) 
Alkyd films are tough, plastic, flexible, -heat resistant 
and moisture proof. Alkyd resins pigmented with 
fillers, such as iron oxide, show increased moisture 
proofness, and give improved arc resistance and heat 
stability. 7 

Asphalt varnishes are solutions of pitch or gilsonite 
and a drying oil in a solvent, which is usually a petro- 
leum naphtha of low solvency power. They form 
softer, more plastic films than a phenolic resin, and are 
not as homogeneous or tough as an alkyd. The var- 
nishes cure by action of heat and oxygen on the drying 
oil and form permanently semiplastic black films in the 
dried state. Asphalt varnish films will soften on re- 
heating and therefore should not be used for’ surface 
coatings exposed continuously to temperatures. above 
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Fig. 3—Testing 
hardness of varnish 
bakes by means of 

a durometer. ° 





100-120 C. Care should be taken in using asphalt var- 
nishes on rotating apparatus, since throw-out of varnish 
may result. 

Oleoresinous varnish is a broad term covering a mix- 
ture of natural or reacted gums, modified with drying 
oils, in solvents. Oleoresinous materials are natural or 
modified resins* or ester gums, such as damar, copals 
and hydrogenated rosin and asphalt mixed with drying 
oils. Films of the varnishes cure by reaction with oxy- 
gen during the baking cycle, and are not fully thermo- 
setting. Similar to alkyd varnishes, hard, tough films 
are formed when oleoresinous varnishes are cured in 
thin sections. However, if the applied film is thick, 
the surface will “skin over.” Most of the oleoresinous 
films are moisture proof, and moderately heat stable. 

A classification has been made of the standard baking 
varnishes according to the hardness of the film formed, 
heat stability and moisture proofness of the film (see 
Table II). It should be noted that any of the above 
varnish base resins may be made into an air dry var- 
nish, by modification with a suitable drying oil and the 
addition of driers to the varnish. 

During the last ten years, many newer types of elec- 
trical insulating varnishes have been developed and are 
in commercial or semicommercial use. Solventless var- 
nishes for impregnating coils to give a high percentage 
of internal fill, may find application for treating magnet 
coils and railway equipment. Such varnishes are ther- 





* See ‘‘Natural Resins—Basic Materials in the Electrical Field,” page 
125, August, 1946, issue ELECTRICAL MANUFACTURING, 


Table I—Classification of Solvent Varnishes as 
Resin Base 


I. Phenolic (synthetic) 
a. unmodified 
b. oil modified 


II. Alkyd (synthetic) 
. unsaturated (maleic anhydride resins) 


. oxidizing alkyd, oil modified 
. alkyd-phenolic 
. natural resin modified alkyds 


. Oleoresinous (natural resins) 
a. asphalts with drying oil 
b. natura] resins with drying oil 
c. ester gums with drying oil 
d. modified natural resins with drying oil 


IV. Silicone resins 
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mosetting and are relatively heat stable. 
Permafil, CR-39 and other allyl resins, and Amberlac 
are examples of materials which may be adopted. 

Silicone insulating varnishes are high temperature 
treating materials which are sufficiently heat stable for 
continuous use at 175-200 C. The silicone materials 
have a chain of alternate silicone-oxygen atoms in the 
molecule instead of a carbon atom backbone thus in- 
creasing the heat stability of the resinous material. A 
whole family of the silicone materials has been produced, 
each member being adaptable in some way for produc- 
ing high temperature insulation. 


BRUSH AND OTHER DUST ON TREATED SURFACES 


It is well known that electrical equipment collects 
brush dust, oil, and other foreign materials on varnished 
surfaces in service. The effect of these impurities is to 
lower the insulation resistance of creepage surfaces. 
The amount of brush dust and dirt from the ventilating 
air which accumulates will vary considerably with the 
varnish used. and with the treatment of the apparatus 
in manufacture. 

Three methods have been used to evaluate the ac- 
cumulation of brush dust on varnished surfaces. The 
simplest is to apply carbon dust to metal panels or in- 
sulated bars treated in various varnishes. Sufficient 
carbon flour is used to completely cover the varnished 
surface. Then the sample is baked for a few hours at 
the operating temperature of the wound apparatus it is 
simulating. The excess nonadherent carbon dust is 
then knocked off by gently tapping the bar or panel. 
The sample is examined visually for adherence of car- 
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Fig. 4—Hardness of three general types of varnish 
films with respect to length of baking time. 
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Table IIl—Classification of Film Characteris- 
tics of Standard Varnishes 


Heat 
Stability 


Moisture 
Proofness 


Degree of 


Varnish Hardness 





Unmodified phenolic 
Oil-modified phenolic 
Modified alkyd 
Oxidizing type alkyd (oil 
modified) . iyaik 
Oleoresinous, oil modified .... 
Asphalt (oil modified) 
Phenolic alkyd 


Note: The lower the value, the harder, more heat stable and 
more moisture resistant the film. 


bon. This is a crude method, but may be useful as a 
qualitative test. 

A quantitative method of evaluation is to measure the 
insulation resistance of varnish films over defined creep- 
age distances before and after dusting with carbon. 
Metal test bars are insulated with several layers of ~ 
insulation and electrodes applied near the ends. It is 
important that the bar ends be taped, and that the 
taping be tight since carbon may collect in crevices 
and thus provide a path to the bar from the electrodes 
on each end. This will give low creepage resistances not 
indicative of the performance of the varnish. To attain 
a standard condition, the bars should be placed in a 
constant humidity chamber (preferably 75 per cent 
relative humidity) for 24 hr before measuring the sur- 
face resistance between the electrodes. Bars are dusted 
in a chamber with carbon entrained in an air stream. 
The insulated bars are removed from the chamber and 
baked for two hours at 110-115 C. After cooling, they 
are again humidified at 75 per cent relative humidity 
for 24 hr before the insulation resistance between elec- 
trodes is read. (See Fig. 2.) 

It appears that the degree of adherence of brush dust 
to a varnish film from a passing air stream depends 
upon the tackiness of the film. Well-cured baking var- 
nishes with hard glossy films in the order of 5 to 10 
mils thick do not collect enough carbon dust in the air 
stream to lower the creepage resistance significantly over 
a 1%4-in surface. Undercured baking varnishes are 
tacky and collect considerable carbon dust. Some types 
of air-dried varnish films tested, even when dried long 
enough to pass the ASTM tack-free test, are sufficiently 
tacky to collect enough carbon dust to lower the creep- 
age resistance to one per cent of the original value 
(i.e. before contamination). Tests show that iron- 
oxide-pigmented, air dry varnishes generally give a 
hard surface with high surface resistivity. 

Collection of contaminants at edges of insulation is a 
problem often encountered in wound apparatus in serv- 
ice. Edges of phenolic laminates are often affected, al- 
though carbon dust adherence to such surfaces is low 
due to the smooth molded finish. Edge effects should 
be given careful consideration in designing insulation, 
and in cleaning apparatus in the field. 

The tendency for adherence of carbon dust to varnish 
coatings can be evaluated as a function of the cofficient 
of friction of the varnish film by means of hardness 
testers such as the Sward Rocker instrument. This 
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determines hardness by relating this property to the 
coefficients of friction of varnish surfaces. As the co- 
efficient of friction increases, a greater number of the 
carbon particles impinging on the surface will adhere 
to the film. As the varnish film increases in cure, it 
becomes harder and the coefficient of friction decreases. 
The force of the air stream bearing a carbon particle im- 
pinging on the treated surface will be greater than the 
frictional forces it encounters. Then the particle will 
not remain on the film. 

Hardness of baked varnish films is sometimes com- 
pared by means of a Shore durometer. (See Fig. 3.) 
The instrument measures the hardness of the film in 
units of force required to puncture a cake of the varnish 
under test. The higher the value the harder the var- 
nish cake. Fig. 4 shows test data evaluating the differ- 
ence in hardness of three general types of varnish films. 
These values were secured on cakes % in. thickness, 
and represent conditions encountered in accumulation 
of pockets or thick cross-sections of varnish, in a wound 
machine. Note that an oleorésinous type of film in thick 
sections cures or hardens on the surface only, leaving 
a plastic undersection, as indicated by the low duro- 
meter hardness values. However, the phenolic and 
alkyd-phenolic resins cure throughout, giving an under- 
section nearly as hard as the surface. Such materials 
give much higher durometer values. 

Another contaminant which has a detrimental effect 
on varnish films is oil. This may be caught in the air 
stream and blown over the machines in service and 
deposited on varnish surfaces. The electrical properties 
of oil itself are not detrimental to creepage resistances, 
but oiled surfaces become covered with carbon dust much 
more rapidly than dry surfaces. Also, many varnish 
films are softened, distorted, and swelled by contact 
with oil. Phenolic and phenolic-modified alkyds have 
excellent oil-resistant characteristics. Cakes of these 
varnishes will actually harden when baked under oil. 
The behavior of oleoresinous varnishes is such that they 
will pass the ASTM oil-proofness test if a thin film is 
tested with oil but will soften in the oil if tested in a 
thick cake which has skinned over. Asphalt varnishes 
have poor oil resistance in both thick and thin films. 


CURING OF VARNISH 


Varnish curing is a complex phenomenon dependent 
upon the resin present, the solvent and thinners used, 
and modifying agents, if any are present in the mixture. 
The primary curing reaction is one of polymerization. 
The chain length of the resin molecule in the liquid 
varnish state is comparatively short when applied to 
electrical apparatus prior to curing. The method of 
curing is dependent, upon the nature of the resin. Some 
resins are merely air dried at room temperature, others 
are baked at temperatures ranging up to 250 C (for 
silicone varnishes). During curing short molecules 
react chemically with themselves to form longer mo- 
lecular chains. Cross linking between the molecular 
chains may take place, and thus a network of carbon- 
to-carbon or for silicones, silicone-oxygen, chains may 
be formed. This network represents the condition 
of the varnish resin in its final cured state. The longer 
the chain length, and the higher the number of cross 
links, the harder the varnish film. 
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Fig. 5—Viscosity test being applied to a clear baking 
varnish, an important factor affecting varnish film. 


The drying oils added to resins dry by a form of 
polymerization in the presence of oxygen. Drying 
oils consist of long chain molecules which contain some 
double-bonded carbon atoms. Oxygen will add to the 
double bonds in such a way as to provide bridges be- 
tween adjacent molecular chains. Excellent films are 
formed in drying in thin coats. If a thick varnish 
pocket is encountered, the outer surface of the drying 
oil will dry first to form a skin. The skin will restrict 
the amount of oxygen that can reach the drying oil 
beneath and hence the underlying material’ may remain 
soft and undercured. 

Drying oils are added to varnishes for three reasons: 
First, they impart good film forming characteristics 
to varnish mixtures; second, they may be used to 
soften or modify hard resins (phenolics for instance) ; 
and third, because the unmodified resins require com- 
paratively powerful solvents (benzol or alcohol.) These 
solvents may dissolve mica bonds, or disrupt previous 
varnish coats. By incorporating drying oils with the 
resins, less powerful petroleum thinners can be em- 
ployed to produce solutions. 

Another factor to be considered in curing of varnish 
is solvent evaporation. The percentage of solvent wil! 
vary with the resin used and as high as 60 per cent of 
solvent may be present in varnishes in the tanks used 
for dipping wound apparatus. High boiling solvents 
are difficult to eliminate from the cured film. If present, 
such solvents will cause unwanted plasticization of the 
film, which may result in undercured resin. If a highly 
volatile solvent is used, the varnish film may be dis- 
rupted during curing by violent bubbling and the 
cured films may contain voids. 

In the treatment of wound machines, the drying time 
is a function of the thickness of the film deposited dur- 
ing dipping. A thick film will require longer baking 
than a thin film. However, it is preferable to give a 
multiple of dips of moderately thin coats for maximum 
protection. The hardness of the varnish film will de- 
pend, too, upon the baking temperature and time. Ma- 
chines may be baked for shorter lengths of time at 

(Continued on page 186) 
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Cadmium Oxide-Silver Materials 
for Difficult Contact Jobs 


* This new material, not an alloy, but a mechanical mixture, 
shows excellent performance when making and breaking heavy 
currents with low contact resistance and low temperature rise. 


E. F. SWAZY and V. E. HEIL 
Metallurgical Research Department 
P. R. Mallory & Company, Inc. 


electrical contacts during World War II was a 

new contact material composed of cadmium 
oxide and silver’. This material was used extensivelv 
in aircraft relays of the higher current ratings. Fine 
silver was among the first contact materials tried in 
these relays. It offered the desirable characteristics of 
low contact resistance and corrosion resistance, but 
welded at the high currents at which these relays were 
required to operate. Contact materials of tungsten 
silver and molybdenum-silver operated without welding 
at the highest overload currents that the relays were 
required to handle, but they developed an objectionably 
high contact resistance. Through the coordinated ef- 
lorts of relay and contact manufacturers and the military 
services, aircraft relays were developed which permitted 
raising the overload specifications of a 200-ampere, 24- 
volt d-c relay from 800 to 2,000 amperes. Among the 
most important factors contributing to this increased 
overload capacity were the cadmium oxide-silver con- 
tact materials. 


A N OUTSTANDING development in the field of 


For some time silver alloys containing small per 
centages of metallic cadmium have been used as elec 
[ ~ 


Patent 2,145,690 


trical contacts. They have proved very successful in 
low-voltage, low-current d-c circuits where the presence 
of cadmium reduced the metal transfer and, therefore, 
increased the life of the contacts. They have been used 
in industrial controls at the higher a-c voltages where 
they appear to reduce the arcing tendency at. the con- 
tacts. However, their resistance to welding is some- 
what less than that of fine silver. This may be at- 
tributed to the fact that the silver-cadmium alloys have 
lower melting points and lower electrical conductivity 
than fine silver. 

Experimentation disclosed that the addition of cad- 
mium oxide to silver produced a material that had 
greater resistance to welding than fine silver and was 
very good for certain high-current contact applications. 
The two components are present in the form of a mix- 
ture, which is shown by the photomicrograph in Fig. 1 
whereas silver and cadmium metal form solid solution 
alloys up to 40 per cent cadmium; one solid solution 
of the latter is shown in the photomicrograph in Fig. 2. 
Because the cadmium oxide and silver are in the form 
of a mixture, the material retains approximately the 
melting point of fine silver. It has a much higher 


Fig. 1 (left) —The distribution of cadmium oxide in silver, as shown in a photomicrograph at 250 diameters. 
Fig. 2 (right)—-Photomicrograph (x250) of grain structure of a solid solution alloy of silver and cadmium. 
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Fig. 3—Relative conductivity of annealed mixtures of 
silver with cadmium and with cadmium oxide. 


electrical conductivity than silver-cadmium alloys of 
comparable compositions (see Fig. 3), and its hardness 
is greater than that of silver-cadmium alloys and fine 
silver (see Fig. 4). These characteristics and the fact 
that silver does not wet cadmium oxide are at least a 
partial explanation for the success of the material. 

Cadmium oxide {chemical symbol CdO) is a non- 
metallic material which can exist as an amorphous or 
crystalline solid. The amorphous form of the oxide is 
used for contact materials and has a density of 6.95 
grams per cucm. The density of cadmium oxide-silver 
materials is given in Fig. 5. Cadmium oxide does not 
have a definite melting point but decomposes at tempera- 
tures between 900 and 1000 C to form oxygen and cad- 
mium metal which is very volatile at this temperature. 
Being a non-metal; cadmium oxide has very low me- 
chanical strength. Its hardness, tensile and com- 
pressive strength and associated properties are not 
known. Pressed pieces of cadmium oxide are very 
friable and, even after sintering, must be handled care- 
fully. Cadmium oxide is considered an additive to the 
silver and the resultant material has more than sufficient 
strength for contact facings. Its tensile strength prop- 
erties are given in Fig. 6. 

The manufacturing process is the usual one employed 
in powder metallurgy. The cadmium oxide and silver 
powders are properly mixed, pressed, sintered and re- 
pressed. By this process, the contacts are molded to 
their desired shapes and do not require finishing opera- 
tions after they are attached to backing members. The 
sizes commonly made by this process are 1% in. thick 
(minimum) and two sq in. in area (maximum). Spe- 
cial shapes may be made, such as cylindrical or spheri- 
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cal radius, grooved or any other shape common to 
powder metallurgy products. 

The facings are attached to blanks, screws or rivets 
by a brazing or hard-soldering operation. The blank 
is coated with a silver solder flux and the contact facing 
is placed on the blank in the proper location with a 
silver-solder wafer between it and the blank. This as- 
sembly is raised to a temperature sufficient to melt 
the silver solder which wets both the contact facing 
and the blank and forms a brazed joint between the two. 
It is important that the contact material be properly 
treated before brazing to prepare it for this operation 
because the non-wetting properties of the cadmium 
oxide, which increase its weld resistance, also make it a 
difficult material to braze. 

Several methods have been employed successfully to 
heat the assembly to the melting temperature of the sil- 
ver solder. Contacts have been attached to flat blanks 
by placing an assembly between carbon electrodes and 
heating it by passing a large electric current through 
the electrodes. The force applied to the assembly by 
the electrodes is instrumental in seating the contact 
to the blank to provide a strong joint with a minimum 
of silver solder. This method is commonly referred 
to as resistance brazing. The brazing temperature may 
also be obtained by induction heating of the assembly. 
The contact assemblies have also been brazed by heating 
them in an electric furnace using an inert gas atmos- 
phere. This last method is economical only when large 
quantities are involved. 
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Fig. 4—Hardness of silver-cadmium and silver-cad- 
mium oxide materials as shown in Brinell tests. 


A successful variation of the powder metallurgy 
manufacturing method is extrusion of a compact into 
wire followed by drawing to a finished wire size. Con- 
tact disks or solid rivet-type contacts may be headed 
from the wire. In general, the size limitations of con- 
tact rivets which may be headed from such wire are as 
follows: 

Shank diameter=0.038 to 0.187 in. 

Head diameter=%¢ to % in. 

The maximum head diameter is 2.3 x shank diameter 
and, in general, the minimum head thickness will be 
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Fig. 5—Density of silver-cadmium and silver-cadmium 
oxide materials of various proportions. 


one-sixth of the head diameter. Contact disks would 
be attached to a backing by one of the brazing methods 
described. The rivet-type contacts would be staked 
or spun into assemblies. 

Contacts of this material also may be fabricated by 
hot pressing the powders on serrated backing members. 
This method requires complicated and expensive dies 
and does not lend itself to economical, high-speed pro- 
duction. ; 


ELECTRICAL PERFORMANCE 


Because the cadmium oxide-silver contact materials 
were developed during the war era, their performance 
was studied to a large degree in connection with war- 
time applications, especially aircraft relays for 24-volt, 
d-c circuits. The 200-ampere relay had to be capable 
of performing for 50,000 operations at its rated current 
with a resistive load and the maximum allowable voltage 
drop across the relay contact circuit was 100 milli- 
volts at rated current. Initially, the relay had to- be 
capable of making and breaking an overload current of 
800 amperes resistive load, and the maximum allowable 
weight of the relay was 2.35 lb. Later the overload 
requirement was increased to 2000 amperes and the 
maximum allowable weight was reduced to 1.25 Ib. 

Typical operating characteristics of cadmium oxide- 
silver contact materials in these relays are shown in 
Table I. These were single-pole, single-throw relays 
of the shorting-bar type of construction. The moving 
contact backing member consisted of a flat copper-alloy 
bar approximately 2% in. long with a 34-in. diameter 
contact disk brazed to each end of the bar. When the 
relay closed, this assembly completed the circuit between 
two stationary contacts, one of which was connected 
to the line and the other to the load. This arrangement 
provided two pairs of contacts connected in series in 
the relay. 
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Material containing 10 per cent cadmium oxide was 
best suited for this application because there was much 
less tendency for it to transfer in the arc and build 
up on the opposite contact. It also had better overload 
characteristics. In a-c circuits the contacts usually do 
not have a definite electrical polarity and, therefore, 
have practically no transfer tendency: The one advan- 
tage of the contacts with a lower cadmium oxide con- 
tent would be their higher electrical conductivity which 
may aid in maintaining a lower contact-temperature 
rise in applications where this is a critical factor. 

Several tests were made on fine silver and silver- 
cadmium alloy contacts to study their ability to perform 
at the overload current of 800 amperes that was initially 
required for the aircraft relays. In one test fine silver 
contacts welded closed on the first operation. The 


Table I—Test Data on Cadmium Oxide-Silver 
Contacts in a 200-ampere, 24-volt 
d-c, Aircraft Relay 


(Contact closed force—2 to 22 pounds per pair of contacts) 


Endurance Test—50,000 operations at 28 volts, d-c, 
resistive load 


Transfer of contact 
material 
Large negative transfer 
Large negative transfer 
Negligible transfer 


Contact material Contact voltage 
composition, % drop, millivolts 
2.5 CdO—97.5 Ag 20 to 40 
CdO—95 Ag 25 to 40 
CdO—90 Ag _ 20 to 50 


Overload Test—980 amperes at 28 volts, d-c, 
resistive load 


Contact material Total number 
composition, % of operations 
2.5 CdO—97.5 Ag 8,206 
5 CdO—95 Ag 6,477 
10 CdO—90 Ag 51,600 


Remarks 


Contacts welded closed 
Contacts welded closed 
Test discontinued—con- 
tacts did not weld closed 


Overload Test—-2100 amperes at 28 volts, d-c,. 
resistive load 


Contact material Total number 
composition, % of operations 
CdO — 97.5 Ag 2,345 
CdO — 97.5 Ag 2 
CdO—95 Ag 581 
CdO—95 Ag 30 
CdO—90 Ag 1,311 
CdO—90 Ag 860 
CdO — 90 Ag 12,700 


Remarks 


Contacts welded closed 
Contacts welded closed 
Cohtacts welded closed 
Contacts welded closed 
Contacts welded closed 
Contacts welded closed 
Test discontinued—con- 
tacts did not weld closed 


Table Il—Contact Resistance of Fine Silver 
Contacts in 22-ampere, 115-volt, a-c 
Resistive Load Circuit 


Position Sequence of operation Contact resistance, 
milliohms 

Make 0.14 

Make and break 


Break 


Break 
Make 
Make and break 


Make and break 


Break 
Make 
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weld was broken apart manually and the contacts stuck 
again on the second operation. In a second test the 
contacts again welded closed on the first operation, were 
broken loose, and welded a second time on the fiftieth 
operation. Contacts of Elkonium 17?, a silver-cadmium- 
nickel alloy containing a high percentage of cadmium, 
welded closed on the seventh operation, and contacts of 
Elkonium 18%, a silver-cadmium-copper alloy containing 
a lower percentage of cadmium, welded closed on the 
second operation. On a comparative basis, the silver- 
cadmium oxide materials were far superior to fine sil- 
ver and the silver-cadmium alloys for the high currents. 

Data on the variations in contact resistance with 
variations in the forces holding the contacts closed are 
given in Fig. 7. The data were obtained on aircraft 
relays of several different manufacturers, all of which 
had two pairs of contacts of the shorting-bar type of 
construction. The data in Fig. 7 represent the resist- 
ance in milliohms across one pair of contacts of the relay 
when operated on a 200-ampere, 28-volt, d-c resistive 
load. The data represent average values of contact 
resistance and individual values may vary over an 
approximate range of +100 per cent and —5O per cent. 

Some arcing at the contacts as they closed was a 
definite aid in maintaining a low contact resistance. A 
minimum of contact bounce on the closing operation 
of the relays was advocated to obtain their ultimate in 
performance at high overload curents. One manufac- 
turer designed a relay that had no measurable contact 
bounce and found that the contact resistance exceeded 
the allowable limit by approximately 5 per cent. The 
relay adjustment was altered to allow a slight amount 
of contact bounce, and the average contact resistance 
decreased approximately 45 per cent. The contacts 
arced as they bounced open and the measured time was 
approximately 0.5 millisecond. With this degree of 
bounce, the relay had more than ample capacity to meet 
its overload requirements. 

Other experiments have verified that some arcing as 
the contacts close a circuit will help to maintain a low 
contact resistance. Fine silver contacts were tested in a 


2U. S. Patent 2,080,811 
°U. S. Patent 2,136,915 
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Fig. 6—Tensile strength of annealed silver-cadmium 
and silver-cadmium oxide materials. 
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CONTACT CLOSED FORCE IN POUNDS 


Fig. 7—Contact resistance at various pressures with 
contacts of 90 per cent silver and 10 per cent cadmium 
oxide, carrying 200 amperes, d-c. 


115-volt, a-c circuit at 22 amperes, resistive load. They 
were operated in a test machine that had three positions, 
and it could be adjusted so that one position would 
make the circuit, a second position would break the cir- 
cuit, and the third position would make and break the 
circuit. The contacts would arc slightly as they made 
the circuit. 

The contacts making the circuit only maintained the 
lowest contact resistance, and the contacts breaking the 
circuit only had the highest contact resistance. The con- 
tact resistance of the pair that made and broke the 
circuit was an intermediate value. This relationship 
was maintained even when the operating function of the 
three positions was changed. The results of this inves- 
tigation are given in Table II. 

When a pair of contacts, which had become oxidized 
or discolored by breaking the circuit only, was used for 
making the circuit only, the discoloration almost entirely 
disappeared and the surface turned to a silver-gray 
color. The slight discoloration which remained was 
near the edge of the contact. 

In a 300-ampere, 28-volt, d-c aircraft generator 
switch, the contacts wére required to make and break 
rated current of 15,000 operations and the allowable 
voltage drop across the relay contact circuit was 100 
millivolts at 300 amperes. The drop across a series coil 
included in the contact circuit was approximately 30 
millivolts ; therefore, the allowable drop across the con- 
tacts themselves was approximately 70 millivolts. The 

(Continued on page 186) 
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Mechanical Solutions of 


the Variable-Speed Drive Problem 


* In analyzing basic types of variable-speed transmissions and interpret- 
ing them in terms of commercial designs, the author is careful to dis- 
tinguish between stepless drives and those of infinite speed range. 


LEV A. TROFIMOV 


Consulting Engineer 


design upon the basis of which variable speed 

devices can be made: Gear change, cones and belt, 
disk and roller, variable throw, and inertia. The char- 
acteristics of each are summarized in Table I for com- 
parison. 

Fig. 1 A illustrates the first principle—the gear change 
or a sliding gear transmission. The drawing in solid 
lines shows a condition when the input and output shafts 
revolve at the same speed. The condition shown by 
the broken lines indicates that the output shaft will re- 


[acien are five known principles of mechanism 


Ov Weovt 


Fig. 1—Three basic principles of obtaining variations 
in speed mechanically. (A) Sliding gear transmis- 
sion, (B) cones and belt and (C) disk and roller. 
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volve at one-fifth of the input speed. The torque of 
the output shaft will be five times as great as the input 
torque. This type of transmission provides a stepped 
type of speed variation and is widely used for machine © 
tools. The speed range is unlimited. The torque in- 
creases in inverse proportion to speed. A sliding gear 
transmission is the only varying speed device that has 
constant horsepower characteristics. In a properly de- 
signed transmission there is no limit to a safe torque, 
because every time the speed is changed, a new gear is 
introduced that is designed to stand the greater torque. 

At B in Fig. 1 the second principle is illustrated. 
The cones-and-belt design is the most widely used vari- 
able speed device producing stepless change of speeds, 
as distinguished from a stepped change produced by a 
gear transmission, described in the paragraph above. 
The greatest portion of the paper mills are still driven 
by this method. The speed range is limited to the prod- 
uct of the two cone ratios. If the ratio of the large 
diameter to the small diameter of the cone is two to one, 
the speed range obtainable with a device using two of 
these cones and a belt is four to one. The torque in- 
creases as the diameter of the driven (output) cone 
increases and hence its speed decreases. Therefore the 
torque increase equals the ratio of the large to the small 
diameter of the cone. In the example just mentioned, 
the torque increase will be two to one, while the speed 
change is four to one. 

The torque in this device is transmitted by means of 
frictional engagement between the beit and the surface of 
the cone; therefore it is not a positive engagement, and 
slip is always present at shock loads and at overloads. 

At C in Fig. 1 is illustrated the third principle—the 
disk-and-roller. This device is much used in computing 
machines and is also known as a ball integrator. It con- 
sists of a revolving disk 1, whose surface is engaged in 
a rolling contact by a roller 2. The axis of rotation 
of the roller is by necessity perpendicular to the axis 
of rotation of the disk and intersects it. The roller can 
slide along its axis 3, and engage the disk at various 
distances from the center. The attractive feature of this 
device is the ease with which the speed of the roller can 
be varied, or the direction of rotation changed. Assuin- 
ing that the disk is running at constant speed and the 
roller is being gradually moved from the periphery to- 
wards the center, as shown by the arrow, the speed of 
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Fig. 2—Vertical open design of Reeves variable speed 

transmission. It is based on the principle of a V-belt 

driving between two pairs of adjustable cone shaped 

disks on parallel shafts. Units are also built com- 
pletely enclosed. 


the roller shaft will gradually decrease in proportion 
to the distance of the point of engagement from the cen- 
ter. As the center is reached the roller will cease to 
rotate. This point is called the zero speed and the 
direction of rotation of the roller will reverse as soon as 
it is moved on the other side of the center. This range 
of speed is called infinite. 


SPEED RANGE DEFINED 


Perhaps here is a good place for us to make sure that 
we all understand what we call the speed range. The 
speed range is defined as being a ratio, or a number 
expressing a ratio, of the maximum to the minimum 
speed. If the maximum speed is 400 rpm and the 
minimum is 100 rpm, the ratio of 400 to 100, which 
is four, is called the speed range. Obviously if a device 
like the disk and roller, is capable of zero speed as its 


minimum, the ratio will be then, say, 400 rpm to zero, 
which is infinity. 

The torque of the disk and roller device is determined 
and limited by the radius of the roller and the frictional 
force of engagement. Since both are constant, the toraue 
does not change with speed. 

There are two more principles of mechanism design 
capable of producing variable speeds. They are the 
variable-throw and the inertia type torque converters. 
At the beginning of the automotive era, there were 
numerous attempts made to produce a variable speed 
transmission based on one of these principles. Although 
these attempts produced no commercial transmission. 
the development of this type of device was not given 
up. The Chrysler Corporation during the war developed 
a device, used in aircraft, for driving at constant speed 
an a-c generator from a variable speed source of power 
the airplan¢,engine. This device is based upon the 
variable-throw’principle. (It is illustrated on page 129 
of the June, 1946, issue of ELECTRICAL MANUFACTUR- 
ING in the article, “Constant. Speed Drive Sought for 
Aircraft Alternators” —Ed. ) 

It is a remarkable fact that besides the gear change 
principle, only the cones-and-belt principle has pro- 
duced commercial variable speed devices. The well 
known variable-pitch pulleys and V-belt is the obvious 
modification of the cones-and-belt principle. Variable- 
pitch pulleys are also called expansion pulleys. 

Five types of variable-speed transmissions are avail- 
able on the’market, whose construction and performance 
depend upon the cones-and-belt principle or its modifi- 
cation. There are eleven manufacturers: making and 
selling variable-speed transmissions and devices con- 
sisting of variable-pitch pulleys and V-belts. There is 
one manufacturer making a transmission consisting of 
expansion pulleys in the shape of radial grooved conical 
wheels and a specially designed self-tooth-pitching 
chain in place of the belt. This all-metal device is en- 
closed and runs in a pool of oil. Another manufacturer 
is making a transmission consisting of four steel cones 
and a steel ring in place of a belt. This is also a totally 
enclosed device running in a pool of oil. 

One manufacturer is making a transmission of infinte 
speed range, consisting of a combination of steel cones 


and ring with a gear differential. Still another manu- 


facturer recently put on the market an infinite speed 
range variable-speed transmission consisting of a combi- 
nation of the expansion pulleys and chain with one or 
more bevel gear differentials. 

Table II contains a list of trade names, manufacturers 
horsepower ratings, and speed ranges of mechanical 


Table I—Analysis of Characteristics of the Five Known Principles of Variable Speed Mechanisms 


Principle Speed ~ Range - 


| 


Gear change ns Stepped Unlimited 


~ Cones and belt. Stepless 
—___(or_ring) 
Disk and roller 


~ Stepless Unlimited | 
Pulsating Unlimited 





Inertia Pa ~ Pulsating Unlimited 
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Torque 


| Variable inversely 
bhatt ON I ich ele Decl 
|Limited by diam-| Variable inversely | Limited by diam- 
eter of a cone | to speed 

Constant 


Variable 
|to speed 


Variable inversely | Limited by strength 
to speed 





Commercial 
value 


Excellent 


Torque range | Engagement 


Unlimited Positive _ 


Friction Excellent 

|eter of a pulley _ 

Limited by diam- 

eter of a roller _ 

inversely | Limited by strength 
|of parts 


Friction Fair 


Positive Limited 


Positive None 
lof parts 






Fig. 3—Lewellen is another type of drive employing 

a wide V-belt formed by bolting wood sections to a 

canvas belt backing. The ends of the wood blocks 
are tipped with some friction material like leather. 


variable-speed transmissions available on the market, 
of the expansion pulleys and belt type or, variations 
thereof. 

The Reeves and Lewellen drives (Figs. 2 and 3) are 
similar machines, both available in many sizes from 
fractional horsepower up to 87 hp and more. The speed 
ranges are as great as 18:1. Both manufacturers use 
a single V-shaped specially designed, wide belt, rein- 
forced with hardwood cleats faced with friction ma- 
terial at the ends. Speed changing is effected by hand- 
wheels and screw operating through equalizing links so 
that as one pair of pulley disks is moved out, the other 
pair is moved toward each other, changing the working 
diameters for the belt at each end of the drive. There 


Table 1I—Commercial Types of Variable-Speed 
Drives of the Expansion-Pulley and Belt Type 


j 


Horsepower | 
rating 
| 0.4 to 87 
0.3 to 68 
| 0.25 to 53 
Reeves (Reeves Pulley | 1.12 to 49 
Co. 1.4 to 15 
3.2 to 14 
10.8 to 13 
3.0 to 12 


0.25 to 60 
0.25 to 40 
0.25 to 40 
Lewellen ‘Lewellen Manu-| 0.15 to 35 
facturing Co.) 0.15 to 15 

5 to 10 | 
to 10 


Trade 
Name 


Speed 
range 


| 
| Manufacturer 


hk et 


| 
| 


| | 
Nw | | — ot i 
BAR| NM] On ) ODN OANPAIAHPN DOH SN 


Sterling Electric) 0.25 to 
_ Motors; Inc. 0.25 to 


U. S. Electrical) 0.25 to 
Motors, Inc. | 


Speed-Trol 


oo lee oe 66 os 68 08 oe 28 © ee oe 00 #0 #8 «6 #6 
ee fe fe kth feet 


‘ 


Varidrive 


— 


rant _Dienh |Allis-Chalmers 
Vari-Pitch Mfg. Co. 


1 to 3 


— 


Table I11—Commercial Types of Variable-Speed 
Drives, Mostly of the Series-Belt Type 
No. of Trade | ; ee 


belts in 
re name 
series 


Horse- 
power 
eee SR ices rating 
All- Standa rd peer) va 
Speed jmission Equip-| 114 
jment Co. 
[Powermatic 1 
Machine Co. 7% i. 
The Lovejoy | Y% 
Flexible Coup-| 1y, 
ling Co. - : 
[Toledo Timer % 
eS : 3 
Worth- |Worthington " 
ington (Pump & Ma- "i 
| Allspeed jchinery Corp. 


Speed 


| Manufacturer 





Power- 
matic 
Select- 

| O-Speed 


Toledo 


| — jd 


a 
— je 








0.55 

| 0.70 
Speed- (Speed Master 0.85 
master |Co. 0.55 
0.70 
0.85 





NNNNPA! ODT [Wo 
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are in use two types of belts—an endless and a spliced 
belt. The spliced belt is gaining in popularity over the 
endless type because it is easier to replace. 

It is claimed for the Reeves transmissions that they 
provide accurate speed control and speed reduction for 
the motor, because transmission and gear reducer are 
combined into one compact unit requiring far less 
mounting space to obtain the lower output speeds. In 
the case of the Lewellen transmission it is claimed that 
because of the superior design and construction they 
possess great durability in service. 

The next two variable speed drives are the Speed- 
Troll and the Varidrive. They are the motorized drives 
employing variable-pitch pulleys and a single V-belt 
of the conventional molded type. The Speed-Troll. 
Fig. 4, is available from % to 15 hp ratings and 6:1 


Fig. 4—Speed-trol is a motorized unit incorporating 

variable-pitch pulleys and belt drives. Speed changes 

are effected by handwheel through chain driven nuts 
which screw the movable pulley faces in and out. 


ELECTRICAL MANUFACTURING 














p 

y 

AN 
REZTIZ ILL iM N 
en med Ws 


ae 0 
et Lk hhh hhh Da a ne 
ee ee 


=*./8 


ViZtLiLiliilliklhltét A 
Y 
4 


Wii AS 


A 


Fig. 7—Another version of the expansion pulley 
idea is in the All-Speed drive shown in cross-sec- 
tion. As the pulley faces approach one another 
they interlock through alternate “teeth” and spaces. 


RIGHT 


Fig. 6—The Vari-Pitch speed changer differs from 

others of the expanding pulley type in that it pro- 

vides transmission of greater power through the 
use of a multiple number of belts. 


speed range. The Varidrive, Fig. 5, is available from 
4 to 10 hp ratings and 7:1 speed range. Both Speed- 
Troll and Varidrive are compact combinations of motor, 
transmission and speed reducer. Permanent speed re- 
ductions as high as 100:1 are available. Their differ- 
ence is in the mechanism for adjusting the distance be- 
tween pulley cone disks. 

The Vari-Pitch transmission, Fig. 6, is also of the 
expansion pulleys and belt type, but it differs from the 
preceding machines in this respect: This is the only 
machine on the market that uses more than one belt in 
parallel in order to carry more power. Special, wide, 
molded V-belts, reinforced with two strands of flexible 
steel cable are used for the purpose. These transmis- 
sions are available from 1 to 75 hp with various speed 
ranges, maximum of which is 334:1. (930 to 3480 rpm 
with an 1800 rpm motor.) The multiple belt type of 
construction makes possible a design that is more com- 





Fig. 5—Varidrive is another motorized variable speed 

unit which differs from that shown in Fig. 4 princi- 

pally in the mechanism for shifting the movable 
' pulley disks. 
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pact than any design of the single belt type. On the 
other hand, the multiple belt type transmission does 
not possess the speed range that the single belt type does. 

Table III gives the lists of manufacturers making 
chiefly fractional horsepower variable speed drives, all 
but one using two or more belts connected im series. 
Several are illustrated in Figs. 7,8 and 9. As a rule. 
the parallel connections of the belts increases the horse- 
power rating of the transmission, while the series con- 
nection increases the speed range. One of the three 
belt models of Speedmaster is capable of delivering a 
34:1 speed range. Of course, the horsepower rating 
of this model is less than that indicated in the table for 
a 2-belt drive. Powermatic, Select-O-Speed and Toledo 
drives have horsepower ratings 7%, 5 and 3 respec- 
tively. 

Table IV summarizes information on variable-speed 


Fig. 8—Another adaptation of slotted face expanding 

pulleys to be found in the Select-O-Speed variable- 

speed drive. The two outer cone faces are keyed to 

a splined shaft which positions itself axially in order 
to equalize belt tension. 
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Fig. 10—Jn the Speedomaster unit is found another 

form of series belt drive, using interlocking face cone 

pulleys with automatic axial positioning of the central 

two-faced cone in response to changes in belt tension 
as a result of changes in shaft positioning. 


drives whose construction radically deviates from those 
so far disclosed. 

The manufacturer claims that the PIV, which stands 
for Positive Infinitely Variable, was the first and is 
the only speed changing mechanism‘to employ a posi- 
tive chain drive to transmit the variable speed power. 
Quite often the questions are asked: How positive is 
such a drive? Is there any slip-at all? I believe the fol- 
lowing example will answer these questions: In the ap- 
plication of a drive for photogravure printing, where 
constancy of the speed ratio is extremely important, 
measurements were made of input and output speeds of 
a PIV driving unit. It was found that there was a slip 
of 1 in. in six thousand in. which is negligible from the 
practical point of view. As the table shows, PIV units 
are made from % hp to about 22.5 hp. The speed 


Table [V—Special Types of Commercial 
Variable-Speed Drives 


- Trade x | Horsepower | Speed 
anne | Maentacsanet | rating | range 

_ | 0.45-22.5 | 1 

0.45-22.5 : 

1.35-22.5 
1.8 -18 
18 -18 
%-5.0 
%-5.0 

“ 

Electric Co. | ae 

| : | ¥4-1.5 


Description 


‘Variable pitch 
pulleys and a 
special . design 
chain 


PIV Link-Belt Co. 


AunPwhd 
bt jt pe 


Steel cones and 
ring 


Speed- |The Master. 


ranger 


se 
MUN SAW 
fs fa ee Be 


| 
| 
| 
| 


| 


PP : Steel cones, 
Graham 


. hen -_ vp ae end « 
Graham : ransmissions Infinite | gear Mines) 
;inc, tial — ee I 
PIV and gear 
| differentiais 








‘Ohio Gear 


1.0-33.0 | Infinite 
Co. 


Ohio-T 


Fig. 9—The Allspeed selector incorporates a series belt 

drive in which the expanding pulleys on the inter- 

mediate shaft position themselves in response to 

manual repositioning of the two movable faces on the 
input and output belt sheaves. 


ranges are from 3:1 to 6:1. Since this device is 
radically different from the belt type it will be interest- 
ing to compare them. 

Among the advantages of the PIV, the following fea- 
tures may be counted : compactness, absence of slip, and 
an all metal mechanism totally enclosed and running in 
a pool of oil. Among the disadvantages we can men- 
tion the following factors: Higher cost, limited speed 
range, and slightly noisier operation. 

The next variable device is the Speedranger. This 
device transmits its torque through frictional contact 
between the surfaces of steel cones and a steel ring. The 
steel ring in this case performs the function of the belt 
or chain. Speedrangers are available in a number of 
ratings from %¢@ to 5 hp, and in a variety of speed 
ranges, maximum of which is as high as 15:1. Among 

(Continued on page 200) 


Fig. 12—The Speedranger is a motorized drive in 
which torque is transmitted through frictional con- 
tact between surfaces of steel cones and a steel ring. 
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Provide Many Electrical Uses 


Melamine-Formaldehyde Resins 


* These resins do a top-notch job in many electrical applications, es- 
pecially for insulation; but choose the molding composition or lam- 
inate best suited in properties to fit your design requirements. 


N. N. T. SAMARAS and M. J. SCOTT 


Research Department, Plastics Division 
Monsanto Chemical Company 






though a recent entry into the plastics field, 

have become well known, especially in the 
electrical field. Shortly after their introduction, it be- 
came apparent that the melamine resins possessed prop- 
erties which fitted them ideally to many electrical ap- 
plications. For example, the high arc and flame resist- 
ance, the excellent dielectric strength, together with low 
moisture absorption and good abrasion resistance, 
formed a combination of properties not found in any 
other ‘single composition. 

The war gave a great deal of impetus both to pro- 
duction facilities and to the development of melamine 
iechnology. As a result of this accelerated pace, new 
and improved melamine compositions are available, and 
in most cases ample production facilities are in operation. 

There are three general classes of melamine composi- 
tions of interest to the electrical industry, namely: (1) 
molding compositions; (2) laminates, and (3) surface 
coatings. Other melamines of lesser interest are used 
as textile and paper-treating materials. 

Melamine molding compositions owe their prominence 
in the electrical field primarily to their arc resistance. 
In the earlier melamine molding compounds, consider- 
able trouble was experienced from microscopic cracks 
resulting from high mold- and after-shrinkage. This 
difficulty was especially noticeable when large metal in- 


M ELAMINE-FORMALDEHYDE resins, al- 


Cellulose-filled 
Test melamine 


Flexural strength (psi) 12,000-16,000 


Compressive strength (psi) 30,000 
Tensile strength (psi) | 7,000-8,000 
Impact strength 

Izod (ft-lb-in) 0.35 to 0.50 
Water absorption 

(24 hr %) 0.4 to 0.6 
Heat resistance °F. 230 
Arc resistance (sec) 120 to 130 
Dielectric strength—short time 

(volts/mil) 350 to 420 
Dielectric strength—step-by-step 

(volts/mil) 270 to 300 
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Table I—Properties of Melamine-Formaldehyde Molding Materials 





















serts were used. However, melamine molding com- 
positions are now available which have been chemically 
modified so as not only to greatly reduce mold- and 
after-shrinkage, but also to increase flexibility. This 
chemical modification, along with a judicious choice of 
filler, has produced excellent molding compositions. 

In mold design, it is preferable to use good fillets. 
Where metal inserts are used, the thickness of the 
plastic surrounding the insert should be at least as thick 
as the diameter of the insert. Good mold design and 
proper choice of molding composition have given en- 
tirely satisfactory parts. Typical melamine moldings 
are shown on the next page. Here, the excellent arc re- 
sistance in the airplane connector gave an added measure 
of safety—so necessary in aircraft. 

In addition to the cellulose-filled, general purpose 
melamine molding compositions, there are two special 
types: an impact or fabric-filled type and a mineral- 
or asbestos-filled material. Both of these special types 
found wartime applications which are being carried 
over into peacetime. 

The impact-type or fabric-filled melamine composi- 
tions have, as their name indicates, a high impact 
strength of about 1 ft-lb per in. of notch, on an Izod 
impact tester. Along with this high impact strength, if 
all the other good melamine properties are maintained. if 
The impact strength is obtained by incorporating 

















- Fabric-filled Comparative data, 





Mineral-filled | 
melamine melamine | General purpose 
| phenolic 
12,000-15,000 7,500-11,000 9,000-12,000 
30,000 30,000 30,000 
jaies 5,500-7,000 | 6,500-9,500 
1.0 to 1.5 0.28 to 0.40 0.24 to 0.40 
0.1 to 0.5 0.08 to 0.14 0.14 to 0.80 
230 300 to 400 300 
oat 120 to 180 2 to:8 
250 to 350 390 300 to 375 
275 to 375 


260 to 300 | 320 












chopped cotton fabric with the melamine resin during 
processing. This macerated fabric gives the impact 
grade melamine a high bulk value and consequently it 
will not flow from a hopper as the general purpose types 
do. Preforming is usually required to compact the 
compound sufficiently to enter the mold chamber. Al- 
though the flow of these fabric-filled materials is good, 
it is advisable to avoid long thin sections since resin 
segregation might occur. Where the high impact 
strength warrants the extra handling, the fabric-filled 
melamine has given excellent moldings, and large quan- 
tities have been produced. A typical example of the 
use of impact grade melamine molding composition is in 
mine equipment, such as circuit breakers, switches, and 
insulators. The heavy physical handling, coupled with 
a bad arcing condition in damp air, all give rise to 
problems that can be handled best by the melamine type 
compositions. 


MINERAL FILLED COMPOSITIONS 


The mineral-filled melamine molding compositions 
represent another type of material which proved of 
considerable interest during the war and is giving a 
good account of itself in peacetime applications. The 
mineral filler is usually asbestos. These compounds 
show the highest arc resistance obtainable in an organic 
molding composition. However, as in most asbestos- 
filled molding compositions, moldability suffers some- 
what. They are less flexible than the cellulose type 
and, of course, have a considerably higher specific 
gravity. Machinability is another factor to be con- 


sidered, and, as would be expected, the mineral-filled 


compositions are inferior to the cellulose type. In spite 


of these drawbacks of the mineral-filled types, there are 
some applications where the importance of the highest 
possible arc resistance overshadows all other considera- 
tions. The airplane magneto is such an example. It 
was essential to equip high altitude planes with ex- 
cellent arc resistant magneto systems. Here, the mela- 
mine magneto replaced hard rubber for certain types 
of airplanes. 

Table I shows the general physical and electrical 
properties of the melamine compositions having the 
three types of fillers so far discussed. For comparative 
purposes, a column covering a general purpose phenolic 
type molding compound is included. 

Before leaving the molding compositions and con- 
sidering the laminates, a few words of caution may be 
advisable. First, the melamine compositions now on 
the market are chemically modified in different ways 
and therefore variable results are obtained. This means 
that one should examine all the available materials be- 
fore drawing definite conclusions. Second, melamine- 
formaldehyde molding compositions can be both over- 
cured and undercured. This is different from the case. 
of phenolic types in which overcure is a negligible con- 
sideration. There is no quick, easy way to determine 
optimum cure. Usually the manufacturer will give a 
recommendation on his material. However, since op- 
timum cure depends both on the material and the size 
and shape of the molding, the only fool-proof method 
is to develop a molding cycle for each type of part. 
Overcure can be most quickly detected by a dropping- 
off in physical properties. Therefore, to develop the 
optimum molding cycle requires physical testing of a 
series of pieces molded over a range of conditions; the 

(Continued on page 204) 


Monsanto Chemical Co. 


Melamine-formaldehyde resins provide a wide choice of molding compositions for many electrical purposes. 
Typical are these melamine-molded connectors for aircraft use featuring exceptionally high arc-resistance. 


116 


ELECTRICAL MANUFACTURING 
















































FENCE CONTROLLER 
For supplying high-voltage 
impulses to single-wire fence 
confining livestock. Timing 
mechanism uses a mag- ELECTRIC TOOTHBRUSH 
netically operated mercury 
switch timed by a_ balance 
wheel running in a sapphire 
bearing. All this and high 
voltage windings are _her- 
metically sealed under glass. 
The Lionel Corporation. 






Vibrator motor for a-c only 
causes “up-and-down” motion 
of the brush or the rubber gum 
massager. Bakelite bushings 
and rubber grommets insulate 
metal operating parts for safety. 
Toothmaster, Division of 
Howard Industries, Inc. 
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ROTARY 
THREAD MILLER 


_ Motor-driven milling 
head cuts taper 
threads on oil drill 
cutters, Six independ- 
ent work stations on 
an indexing circular 
bed complete 20 to 
40 pieces per hour. 
Automatic cycle starts 
with operator pushing 
button; motor-driven 
milling head quick- 
approaches to cutting 
position; work-head 
spindle spiral - feeds 
the piece into the cut- 
ter; upon conipletion, 
milling head returns 
to idle position and 
work - head lowers » 
while spindle re- 
verses. The Cross 

Company. 


AUTOMATIC WATER HEATER 


Two 500-watt heaters in form of 
bands heat 312 gal of water in 
20 to 30 min. Thermostat is set 
at 150-170 F. Stainless steel is 
used throughout, avoiding  cor- 
rosion. Insulation is mica and 
rock wool. Also made in 5 and 
7'2-gal sizes. Modo-Home Prod- 


see ucts, Inc. 


ROOM UNIT PRECIPITATOR 
Air is drawn in through grille work in the base 
by a motor-operated blower and passes over electri- 
cally charged surfaces which, by electrostatic attrac- 
tion, collect dust, smoke, pollen and other airborne 
particles and impurities. Voltage for collector plates 
is supplied from tube recti- 
fiers. Safety provisions 
throughout. Raytheon Manu- 
facturing Company, Inc. 


PLASTICS 
PREHEATING OVEN 


For forcing moisture from 
thermoplastic materials 
and preheating before feed- 
ing them into injection 
molding presses, this oven 
is designed to hold con- 
stant temperatures with ca- 
pacity of 100 to 700 Ib per 
8-hr day. Six kw of open- 
coil elements mounted in 
lower part of oven have a - 
minimum of thermal mass 
so as to respond quickly 
and facilitate close tem- 
perature regulation. Ele- 
ments operate at low tem- 
perature gradient. Con- 
trols at left include indicat- 
ing thermometer and ther- 
mostat as well as three-heat 
switch. Despatch Oven 
Company. 






















PRECISION ELECTRONIC TIMER 
Leakage of charge from a condenser con- 
nected to a variable resistance is the 
principle of operation. Condenser is con- 
nected to grid of a miniature thyratron 
type GL-546. This blocks the plate until 
charge has decreased to design point, when 
plate current operates relay. Cycle is 
started by push button which charges con- 
denser from rectified plate voltage. As- 
sembly Products Company. ee 





RADIO-PHONOGRAPH COMBINATION 


This model has a receiver for standard broad- 
cast, short wave and FM; a phonograph with 
automatic record changer and record storage 
space. Output 6 watts; uses 7 radio tubes and 
1 rectifier; 10-in. permanent magnet speaker; 
and tone and sensitivity controls. Has loop 
antenna for standard broadcast and short wave 
and dipole for FM. Operates on 117 volts, a-c. 
a The Crosley Corporation. 


CRANKSHAFT UNBALANCE CORRECTING MACHINES 


This semi-automatic equipment comprises two electrically connected ma- 

chines. The first is a dynetric balancing machine; the second is a multiple- 

: spindle drilling machine. Indications of unbalance are transmitted to the 
. drilling machine by means of six sets of synchros, one for each point at 
which correction can be made and for which a drill is 
provided. Unbalance is measured in ounce-inches but 
indications are transmitted to drills in terms of depth 
y to be drilled. Gisholt Machine Company. 










D 
Y 
I 
E 
y 
bi 
i 
C 


CYLINDRICAL DIE 
THREAD ROLLER 


Cylindrical dies shown in the 
inset are mounted, three in a 
set, about the work held ver- 
tically in the large circular 
oscillating head. As work 
rolls between the rotating 
dies, threads are formed on 
the work. When oscillating 
head is turned by action of 
cam, scroll ring inside head 
varies position of dies and 
accordingly -depth of thread. 
Motor, 742 hp, 1800 rpm. 
Rolled Thread Die Company. 


PORTABLE TAPE RECORDER 


A continuous loop of tape of plastics material, 
¥g in. wide and 0.003 in. thick, receives the 
indented sound track from a sapphire stylus. 
When one track is completed around the loop, 
the stylus automatically moves over to a second 
track alongside until 100 parallel tracks have 
been made across the face of the tape. Con- 
tinuous recordings up to 3 hr are possible, with 
immediate playback or operation into a public 
address system. 100 volts, a-c. Miles Repro- 
ducer Company. 


WALL-TYPE FREEZER 
FOR FOOD STORAGE 


Direct-contact freezing sur- 
face of 20 sq ft is provided 
in the three upper shelves 
of this vertical- design 
freezer. The refrigerating 
mechanism, separately in- 
stalled, comprises a_her- 
metically sealed unit which 
operates on less than 3 
kw hr per day in a room at 
70 F. Glass fiber is used 
for thermal insulation on 
all, sides, top and bottom 
—6 in. thick. Capacity, 30 
cu ft, or about 1000-1200 
Ib of food. Designed by 
Walter D. Teague. Car- 
rier Corporation. 
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Steel Climaxes Evolution of 





Circuit-Breaker Mounting Panels 


* Previous use of insulating materials, such as wood, marble, slate 
and synthetics, had no direct effect upon design of the breaker but 
innovation of steel mounting panel has brought important changes. 


W. HAROLD EDMUNDS 


Electrical Engineer 
1-T-E Circuit Breaker Company 


breakers has changed over the period of years 

since their inception. Mounting panels have 
changed, too, and changes in one have influenced de- 
velopments in the other. 

At first, hard wood was used for the mounting panel. 
It was soon discovered that this material caused many 
electrical failures due to a carbonization of the wood 
surface under arcing conditions. Early circuit breakers 
had no arc suppressors and therefore, when the breaker 
opened, a considerable amount of arcing between the 
contacts occurred. This arcing caused carbonization 
of the wood surface and soon an electrical failure would 
occur between the circuit-breaker poles. When such 
a failure occurred, the panel had to be replaced. In 
some cases trouble also developed elsewhere in the cir- 
cuit. 

Mechanical difficulties were also experienced because 
of the shrinkage of the wood. Many times the entire 
panel would split, resulting in weakening of mechanical 
support for the circuit breaker. Then too, if these panels 
were drilled and placed in stock, the holes for support- 
ing the circuit breaker mechanism might soon be out 
of alignment because of shrinkage. However, with these 
apparent faults, wood served for mounting panels for 
many years. 

Until the late 20’s, all switchboards were of the open 
type. Architects and plant engineers took great pride in 
the construction and appearance of their switchboards. 
Many of these men were attracted by the color of marble 
and so marble mounting panels were used in a large 
majority of the early open-type switchboards. Vermont, 
Tennessee and Italian marble were the most popular 
types used. Each one had a distinctive color of its own 
and a type was choSen by the architect or plant engineer 
to suit his color scheme. Those who have seen these 
old switchboards, many of which are still in existence 
today, must admit that a considerable amount of thought 
was given to make an excellent appearance. Today, 
they may look overdone in appearance, but those ideas 
led to greater developments in switchboard design in 
later years with the advent of totally enclosed switch- 
boards. 

The use of marble mounting panels presented many 
problems to the circuit breaker manufacturer. Some 


IKE all other products, the design of circuit 
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of the marble contained metallic veins which would 
cause dielectric failure between the circuit-breaker poles. 
In some cases, the presence of these veins would set up 
a magnetic field, particularly under short-circuit condi- 
tions, which would prolong the arc between the contacts. 
In many cases the veins were imbedded in the panel 
and were not discovered until a failure occurred. 

Marble is very brittle. If it is not properly handled, 
corners and surfaces become easily chipped, giving a 
poor appearance to the switchboard. Generally speak- 
ing, however, marble is strong mechanically and a con- 
siderable amount of weight can be mounted without 
causing failure. 

The drilling and machining of marble presented quite 
a problem. Special drills and tools had to be used and 
in many cases it was necessary to use water to keep 
the tools cool. Precautions had to be taken to be sure 
that no errors were made in these operations as it was 
practically impossible to patch them. The high cost of 
marble made it essential that errors be avoided. The 
use of marble for mounting panels has become prac 
tically non-existent, although occasionally a panel is used 
to match an old switchboard. 

In recent years, slate has been used almost universally 
for the mounting of circuit breakers for commercial 
applications. This material is inexpensive and provides 
some variety in color. The most widely used types are 
Monson, Vermont, and Pennsylvania slate. As with 
marble, precautions must be taken to obtain material 
which is free from metallic veins. Monson slate, gray 
in color, is generally used because it most nearly meets 
this requirement. Other types of slate have varying 
amounts of iron. The electrical properties of iron-free 
slate are very good. There is little to fear with the use 
of this material from an electrical standpoint. 

Slate is rather easy to drill and machine. By using 
carbaloy-tipped tools, many panels can be machined 
before it is necessary ‘to replace the tool. Slate is in- 
herently brittle although not as brittle as marble. The 
dimensional stability of slate is excellent and it can, 
therefore, be machined and stored away without fear of 
shrinkage or warpage. Usually machining which has 
been done in error can be patched easily without being 
too noticeable. Because it is inexpensive and easily 
machined, slate has been used for many years and will 





121 





probably continue to be used in many applications in 
the years to come. 

Slate has poor shock properties and so it became 
necessary to obtain a material which would withstand 
shock conditions. Commercially there is little need to 
worry about shock conditions but for circuit breakers 
to be used aboard ship, shock resistance is of prime im- 
portance. Starting about 1925 and continuing until 
World War II, practically all of the circuit breakers 
furnished to the Navy were mounted on ebony asbetsos. 
This material is fabricated from asbestos, cement and 
other ingredients. The shock requirement for these 
breakers was 150 foot-pounds. A panel of moderate 
thickness would adequately meet this requirement. 

In addition, ebony asbestos has good electrical and 
flame resistant properties. These properties made this 
material an excellent mounting means for equipment to 
be used aboard ship. No other material then available 
gave such good all-around properties; thus it was used 
almost universally for all Navy applications. 

With the advent of World War II, the shock re- 
quirements rapidly increased until it was necessary for 
equipment to withstand shocks of 2,000 and 15,000 foot- 
pounds. Ebony asbestos would not withstand shocks of 
these magnitudes so laminated phenolic cloth materials, 
Navy types FBG and FBM were used. Experience in 
service showed that these phenolic resin-bonded mate- 
rials were inadequate in regard to heat and flame resist- 
ance, and electrical properties. These materials had 
been chosen because of their high mechanical strength 
and a balance of the other desirable properties, such as 
water resistance and dielectric strength, not obtainable 
in other laminated panelboard materials. Because of 
their high mechanical strength they can be used in 
thinner sections than either slate or ebony asbestos. 
However, the surface of phenol resin materials can be 
easily carbonized, espécially if moisture is present on the 
surface. Generally speaking, any material that readily 
carbonizes under an electric arc will support combustion. 
Since the chance of fire in engine rooms aboard ship is 
quite high during war conditions, such a material is 
not desirable. 

Shortly after our entrance into World War II, the 
Navy discovered the need for a flame-resistant, a less 
toxic, and a better arc-resistant, laminated, insulating 
material for mounting electrical apparatus. After con- 
siderable investigation and experimenting by various 
manufacturers of laminated materials, in collaboration 
with the Naval Panelboard and Molded Electrical 
Insulation Committee, laminated glass fiber-base mela- 
mine was adopted as the mounting material by the Navy 
Department. This material is known as Navy type 
GMG. It was interesting to note in the tests which 
were made that phenolic cloth materials made a very 
poor showing on all the electrical tests although the 
material had been used quite extensively. 

The choice of melamine resin was.made because of its 
excellent flame-resistant properites. The presence of 
nitrogen and a low carbon content are largely responsi- 
ble for this characteristic. The fiber-glass cloth was 
chosen because it is an inorganic material, and the come 
bination of these two materials, melamine resin and 
fiber-glass cloth, produced a laminate which will not 
burn, support combustion or give off toxic gases even 
though the material is subjected to a flame for several 
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Fig. 1—Front of steel mounting panel for a 3-pole 
circuit breaker with one arc chute, one upper contact 
and one overload trip unit mounted in place. 


hours. These properties are not present in phenolic 
laminated materials. 

In addition, the mechanical properties are far superior 
to any other laminate available today. Its approximate 
tensile strength is 38,000 psi, and its approximate com- 
pression strength is 82,000 psi. These figures compare 
very favorably with those of steel. 

The principal disadvantage of fiber-glas-laminated 
melamine is that it is expensive and so its commer- 
cial use may be limited. In the early part of 1944, 
the I-T-E Circuit Breaker Company developed for the 
Navy a circuit breaker which is mounted on a steel 
panel. This was the first time in the history of circuit- 
breaker design in the United States that a steel mount- 
ing panel had ever been used. Because it is relatively 
inexpensive, this design has attractive possibilities in 
commercial applications. 

Since this is a revolutionary change in circuit-breaker 
design, and probably the only change in panel material 
which caused a complete redesign, a brief description 
of the steel panel-mounted, circuit-breaker construction 
is contained in the following paragraphs. 

The panel is made of a special steel designed to de- 
crease the magnetic effect on operation of the circuit 
breaker. The edges are bent up and welded to give 
additional strength. The panel is drilled for the mount- 
ing holes and for the terminal studs which protrude out 
the back of the panel. See Fig. 1. The overcurrent 
device, upper terminal, blowout coil, and are suppressor 
are mounted in molded plastic bases. These bases are 
then fitted to the steel mounting panel and fastened 
with screws. 

Fig. 2 shows a rear view of the panel with all plastic 
bases mounted in place. The steel panel is protected 
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ig. 2—Rear of same steel panel shown in Fig. 1, but 
with all circuit-breaker units mounted in place. 


from the arcing of the contacts when the circuit breaker 
opens, by placing a piece of melamine asbestos insulation 
across the panel in the arc-suppressor section. 

There are many advantages to this type of design, both 
for the manufacturer and the user. The design permits 
making up sub-assemblies of the overcurrent device, 
upper terminal, and arc suppressor, thus increasing the 
assembly production rate of circuit breakers. This sim- 
plified design permits great versatility for the manufac- 
turer, particularly in reducing stock problems. The 
chief advantage to the user is that it permits the chang- 
ing of the overcurrent device with a minimum amount 
of effort. 

In general, this new design will also effect a change 
in the design of the switchboard. The presence of the 
steel panel will isolate the circuit breaker from the bus 
structure since the circuit breaker will be completely 
surrounded by steel. Such a construction will prevent 
flashovers or fires originating in one compartment from 
spreading to other parts of the switchboard. With this 
construction, the safety factor of switchboards will be 
increased. 

All circuit-breaker designs have not been changed to 
include this new steel mounting construction but work 
is progressing rapidly. It is reasonable to believe that 
the advantages of this construction will be readily seen 
bv all users of circuit breakers and the demand for steel 
panel-mounted circuit breakers will rapidly increase. 

In conclusion, the evolution of circuit-breaker mount- 
ing panels, except for the steel panel, has been restricted 
to changes in material and has had little effect on cir- 
cuit-breaker design. However; each change in material 

‘resulted in a better circuit breaker. With the use of 
the steel mounting panel, there has been developed a 
breaker which as little as five years ago would not have 
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been believed practical. In this postwar period, with 
new ideas and materials now becoming available, it is 
even possible that the steel mounting panel may become 
obsolete. Future designs of circuit breakers will depend 
considerably upon the mounting panel construction 
which has not been the case in the past. 


* * Menu Selector Device Is Electrically Operated 


Automaticity has been extended into the area of res- 
taurant service by means of an ingenious electric menu- 
selector system developed by Elm Laboratories, Dobbs 
Ferry, N. Y. The control mechanism is contained in a 
hinged plastics box, opening very much like a book. On 
one side is the printed menu, while on the opposite side 
are selector pushbuttons with numbers or other indica- 
tions corresponding to the menu items. The pushbuttons 
are arranged in twelve rows radiating from the center 
with ten buttons, numbered from one to ten in each row. 
The patron selects his meal simply by depressing the 
buttons corresponding to his choices, and then closing 
the box which serves to energize the electric system and 
through suitable electric circuits to record the order 
simultaneously on recording machines in the kitchen, 
stock room and cashier’s office. A pilot light on the se- 
lector box informs the patron that the device is func- 
tioning. Each of the 12 rows relates to a different course. 

The pushbuttons are similar to radio station tuners, 
have plastic tops and metal pins, and are mounted in 
metal strips. The strips are insulated from each other, 
but the pins they hold are not insulated. Behind the 
metal strips is an arrangement of 10 metal annular rings, 
each directly aligned with the correspondingly numbered 
pushbuttons in the different radial rows. One inner 
ring makes contact with all the No. 10 pushbuttons, for 
example, the next with the No. 9 buttons, and so on. The 
circuit between the pins and contact rings is completed 
by means of a rotating arm with wiping contacts. The 
arm is driven by a small motor which is energized 
through closing of the circuit when the selector box is 
shut. The entire selection can be recorded, it is stated, 
within 30 sec, or the time required for one complete 
revolution of the wiper arm. 

Each recording receiver comprises a paper roller and 
a suitable arrangement of relays to actuate mechanical 
devices that perforate the paper strip and advance the 
strip. The receivers are connected in parallel, thus pre- 
venting a total breakdown in the system should one 
machine fail. 

The complete wiring system calls for one conductor 
for each contact ring, with an added wire for the paper 
advance relay. The selector box may be permanently 
mounted or a portable plug-in type can be used. 





Index for Electrical Manufacturing 
Vols. 35 and 36—1945 


An index of subjects and authors, covering all the 
issues of ELECTRICAL MANUFACTURING in 
the calendar year 1945, Vols. 35 and 36, has been 
prepared and printed. Copies will be supplied 
upon request to the Editor, ELECTRICAL MAN- 
UFACTURING, 1250 Avenue of the Americas, 
New York 20, N. Y. 












Mechanical Aspects of Design 
of Permeability-Tuned Radio Sets 


* Zenith Adjust-O-Matic radio built for Ford and other cars in- 
cludes stamped, die cast, screw machine, sintered and molded powder, 
molded plastic, cold headed, formed wire and other economical parts. 


HERBERT CHASE 


Mechanical Engineer 


mechanism and come through with a product so 

well adapted to mass production that it can meet 
severe competition. This is especially difficult when 
the purchaser is a large automobile manufacturer who 
knows costs and who buys not only to exacting speci- 
fications but allows only modest profit margins. 

For the product here described, the job is rendered 
harder yet because the mechanism has to fit into an 
exceedingly confined space, is subjected to considerable 
vibration and yet must continue to perform acceptably 
with minimum noise and high fidelity over long periods, 
even though subject to a temperature range of —20 F 
to +140 F. Need for servicing must also be minimized 
and that required must be capable of performance by 
average radio technicians. 

To meet these requirements, the designer must be 
sure that each component can be adapted to rapid and 
efficient quality production. Materials must be chosen 
skillfully, not only to perform acceptably, but to resist 
corrosion and other deteriorating influences and still be 
well fitted for rapid and efficient working and assembly. 

The Zenith Adjust-O-Matic radio, as manufactured 
for the Ford Motor Company and for other automobile 
companies is designed to meet these requirements. From 
a purely electric and electronic standpoint, the set is 
considered fairly conventional for this class of service. 
It has a superheterodyne circuit employing permeability 


L IS NOT a simple matter to design any complex 


tuning in the antenna and r-f side of the frequency con- 
verter or mixer. Power supply is through a vibrator 
convertor and rectifier. The tuning unit, however, in- 
corporates several departures from the conventional ; 
hence attention is here largely centered on the mechani- 
cal aspects of this unit. 

A diagram shows the schematic arrangement of the 
set, which is designed to give greatest sensitivity with 
a minimum of noise (a good signal-to-noise ratio) and 
to eliminate extraneous noises as well as avoid inter- 
ference from the ignition system. One of the items that 
helps to avoid interference is the use of a four-gang 
tuner, which produces a particularly good “image ratio.” 


CONTROLLING CONSIDERATIONS 


Among the considerations controlling the design of 
the set, aside from low cost and compactness were: 
ability to withstand vibration and rough use and to 
operate over a wide temperature range; high sensitivity 
and selectivity (partly because of the small antenna 
employed), simplicity and rapidity in tuning and in 
setting for new stations and satisfactory eye appeal 
as applied to parts visible after installation. 

Since the set has to fit behind and, in external ap- 
pearance, must harmonize with the instrument panel, 
the design of some of the panel components is dictated 
largely by the maker of the car in which the set is used. 


Fig. 1—Front view of the tuning unit as applied to 1946 Ford cars. Most of the remainder of the set is hidden. 
The front panel and selector bar are die cast and plated but much of the bar is covered by two clear plastic in- 


serts. 


Fig. 2—Front of tuning unit as it appears with the front panel removed. At the center is the translucent 


plastic indicator drum having recessed numerals and an integrally molded gear meshing with a die cast pinion. 
At left is the volume and tone control shaft and sleeve next toa solenoid switch the plunger of which is depressed 
when the station selector bar is pushed. 
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Most of the assembly, however, is more or less inter- 
changeable for use on several makes of cars but the 
Ford model, being produced in largest quantity, is dealt 
with specifically here. 


APPEARANCE FACTORS DESCRIBED 


Parts that affect appearance most profoundly include 
the front panel and hand shifter bar, both being zinc 
die castings, polished and bright plated. Also promi- 
nently exposed are plastic touch bars and die cast plated 
knobs backed by the lucite escutcheons. 

The touch bars are molded, water-clear lucite, the 
outer surface being fluted and the back face being angle- 
shape and having a slot that fits over a bead on the 
die casting. 

Through the front windows are seen a station indi- 
cator drum (a translucent white Tenite II molding) 
and the tone and tuning scales with pointers which are 
stampings. All figures appear in white against black 
and receive diffused illumination from a small bulb back 
of the drum. The general appearance is indicated in 
Fig. 1. 

Of the parts just named, the die cast panel (also 
shown, from the rear, in Fig. 2) is a difficult one to 
produce with satisfactory surfaces for plating, to trim 
of flash and to plate. But, to make it with the shape, 
recesses and openings specified and still insure adequate 
strength and smoothness, by any other method, would be 
still more difficult and expensive; hence die casting is 
the best choice. This casting includes cored recesses 
for the selector-bar trunnion pivots and integrally cast 
rivets to simplify and expedite the fastening of the 
stamped frames for the transparent sheet plastic win- 
dows. The selector bar is also die cast and plated and 
includes integral trunnion pins. 

The injection-molded, acetate-butyrate, station indi- 
cator drum, seen in Fig. 3, requires a complex mold be- 
cause the figures on its diameter are recessed and have 
to be formed by slides or cores. The drum is molded 


integrally with a gear, is blackened by rolling the 
diameter in paint (which leaves the recessed numbers 
untouched and translucent) and has a cored hole 
through the hub. 

Meshing with the drum’s integral gear at one end, 
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Fig. 3—Front panel and station selector bar, as they 

appear from the rear. Bar at right has integral trun- 

nion pins that mate with cored recesses in the panel, 

which is shown with stamped window frames fastened 
by integrally cast rivets. 


is a die cast hollow pinion, 5g in. long and about 5¢ in. 
pitch diameter. This pinion meshes at its other end 
with a brass turret gear, a simple and inexpensive stamp- 
ing. This gear train causes the drum to shift when the 
turret turns, as desired. 

All parts named in the four preceding paragraphs 
are supported on a stamped steel frame. As seen in Fig. 
3, this frame is assembled entirely from blanked, pierced 
and formed stampings, no expensive drawing dies being 
needed. Assembly is accomplished by spot welding, use 
of self-tapping screws or of rivets after all steel parts 
have been plated with cadmium or copper for protection 
against corrosion. Such stampings, of course, are low in 
cost, as the material is inexpensive and production is 
rapid. 

It is especially noteworthy that, although functioning 
of the parts named and those about to be described is 
precise, this result is attained with only conventional 
tolerances. Had not this been a guiding consideration 
in the design, costs might easily have become prohibitive 
and assembly much more difficult and expensive. 

What may be termed the “backbone” of the tuner as- 


Fig. 4—Portions of the part- 
ly assembled tuner. At the 
left is the die cast armature 
frame with the powdered 
iron tuning cores and twisted 
index bar attached. At right 
are the turret with its gears, 
screws and stops in place; the 
powder nena gear sector, 
stamped star wheel and 
pawls, and the die cast tun- 
ing coil holders mounted on 
the back plate. Knee shaped 
spring projecting through the 
slot is depressed by the arma- 
ture frame when it is ad- 
vanced and operates the 
muting switch. 



















Fig. 5—Die cast zinc alloy components of the tuning 

unit: a, bridge; b, armature frame; c, face gear (with 

shaft); d, one of six cored and tapped stops that fit 

slots in turret spider, e; f, sector gear and cam: g. 
pinion; h, tuner coil cylinder unit. 


sembly is an intermediate panel that divides the dial 
compartment, Fig. 3, from the tuning unit itself. This 
panel is 0.065 in. thick. It supports the dials, drum 
and pinion brackets on the front and, on the back, the 
tuning unit and the switch-volume-and-tone control as- 
sembly. The latter has a brass sleeve and shaft which, 
like the steel tuning-knob shaft, extends forward 
through the front panel to receive control knobs. 


TUNING UNIT DETAILS 


Most interesting of all is the tuning unit supported 
by three stamped brackets. attached by self-tapping 
screws to the intermediate panel and to a pierced back 
plate. The plate and brackets are of 0.072-in. steel 
which affords ample strength and stiffness for the sup- 
port of mating components. 

Of special significance is the use of so-called per-, 


meability tuning which is believed to provide advantages 
in low cost, compactness and small space requirement, 
and freedom from vibration and acoustic feedback 
which may result in “howling.” Permeability tuning 
is, more accurately, inductance tuning as compared 
with capacitance tuning and in this instance is accom- 
plished by moving compacted powder iron cores along 
the axes of specially-wound coils, thus varying their 
inductive reactance. In this set four coils are tuned 
with a gang arrangement of four cores. Total length 
of axial travel is 14, in. Automatic sequence tuning 
by hand or by foot switch is provided for five stations 
and, in a sixth position, manual tuning can be done 
with a finger knob. 

As is the practice with permeability-tuned coils, a uni- 
versal winding is used to reduce the distributed-capacity 
effect. This is done by having the winding traverse 
the length of the coil, back and forth, instead of being 
wound as a flat helix. The criss-cross effect produced 
tends to avoid building up large potential differences 
between adjacent turns in the same layer and reduces 
capacity currents. : 

It is important, however, to be able to attain and to 
maintain repeated accuracy in positioning the cores 
which control tuning and to do this by a simple means 
in which the close setting is secured and held positively 
without recourse to an expensive precision mechanism. 
These results are accomplished by attaching all four 
cores to a common frame and by limiting the outward 
travel of the armature and frame by a series of stops. 
These stops are readily set with micrometer accuracy, 
all backlash being eliminated by a spring which returns 
the assembly and holds it firmly against a stop. 

The armature frame, shown at the left in Fig. 4 and 
also in Fig. 5, is a simple die cast plate. This and all 
other die cast parts are in zinc alloy, ASTM, No. XXV 
(Zamak 5). To the frame is riveted an iron solenoid 
armature or core and staked in four cored holes, one 
near each corner of the plate, are four bakelite nuts 
or tapped bushings. Hinged on a pivot pin through a 
lug at one side of the frame is a small twisted bar 
mentioned below. The frame has two cored holes 
through each of which runs a round rod supported at 
each end by one of the three brackets that space the 
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Fig. 6—Top view of the Zenith radio set for Ford cars, showing the six tubes, the tuning unit, lower right, and 
power supply, upper left. 
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Fig. 7—Schematic wiring diagram of the Zenith permeability-tuned superheterodyne set as supplied, with foot 
control, for 1946 Ford cars. The four universally wound tuning coils are L2, L3, L4 and L5. 


back plate away from the intermediate plate of the 
unit. The frame slides on these bars, which are cut 
off and given a stepped diameter at each end in a 
screw machine operation. 

Since four tuning coils are used and each must have 
a sliding core connected to the armature frame, it was 
logical to place the coils in pairs, one pair at each side 
of the central solenoid which is supported by one of the 
three spacer brackets. 


TUNING COILS 


Each tuning coil is supported axially in one of two 
cored cylindrical recesses of a die casting having a 
flanged base. In the base are two tapped holes at 
diagonally opposite corners and, at the other two cor- 
ners, shallow cored blind holes. The latter mate with 
pilot studs formed by partially punching slugs from the 
back plate. These coil holders are each fastened by two 
screws to the back plate. 

At the front of eaeh coil cylinder is a cross slot for a 
molded bakelite cap to which two coil terminal clips are 
held, each by a tubular rivet. This molding has a cored 
hole that supports a tube 7%» in. in diameter and a wall 
about 0.008 in. thick made from paper impregnated with 
phenolic resin. The other end of this tube pilots in a 
hole cored in the outer end of the die cast cylinder. On 
the outside diameter of the tube is wound the tuning 
coil. Surrounding but clearing the coil is a bushing 
made from powdered iron compacted, sintered and 
pressed into the die cast cylinder. When the bushing 
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and coil assembly are in place, the molded cap is fast- 
ened by turning inward the corners of the die casting 
where the cross slot and thin cylinder wall meet. 

Besides supporting the coil, each tube serves as a 
cylinder in which the magnetic core is moved axially 
to effect the permeability tuning. Each core is made 
from powdered iron mixed with phenolic resin binder 
and molded around a central stem of beryllium-copper 
wire wound into a close helix. Each magnetic particle 
is thus surrounded with insulating material so as to 
reduce eddy current losses at radio frequencies. The 
cores are 1% ¢ in. long x %¢ in. OD and the stems; 
extend from them 1% in. 

Since the stem forms a helix, its outer surface is, in 
effect, a true thread of rounded contour and fits the 
thread tapped into the bakelite bushings set into the 
armature. Moreover, as the stem is quite flexible, the 
bushings do not have to be precisely in line with the 
tubes:in which the cores move. This makes it possible 
to employ a free-sliding armature assembly without 
close fits and still maintain the précise tuning required. 
In addition, each core is quickly adjusted initially to 
the desired axial position by merely turning its stem 
in its threaded bushing.- 

Forward motion of the armature assembly is accom- 
plished, for each of the five automatic tuning positions, 
by a solenoid the core or plunger of which is attached 
to the sliding armature frame. When either the foot 
switch or the hand selector bar is depressed, the solenoid 
is momentarily energized and the armature assembly is 
(Continued on page 208) 
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Automatie Tire Maker Features 
Novel Intermittent Cycle Control 


* In the Breth tire machine, the intermittent rotation of four motors govern- 


ing complex mechanical motions is controlled through motor driven cams 


which also‘ tie in other mechanical motions through air valves and cylinders. 


P UNTIL a few years ago, all automobile tires 
| were laboriously built by hand on heavy iron 
cores and a score of tires was a full day’s pro- 
duction for one man. Today, a number of tire manu- 
facturers are using automatic machinery for the purpose. 
These units are not fully automatic in operation in the 
sense that ply material can be charged in from a reel 
at one end of the machine and emerge as a tire carcass 
ready for molding from the other; many of the opera- 
tions still have to be partly performed by hand. But 
the application of electric power through mechanical 
systems has taken all the heavy labor out of the work 
and has speeded up the operation considerably through 
rapid and precise sequencing of the automatic phases of 
the cycles. 
Whereas normal production on a three-shift basis was 


Fig. 1—The manual part of the operation of building 

a tire with the Breth automatic machine. Here the first 

ply of fabric, fed from spools on the servicer, is 
adjusted on the cylinder by the operator. 
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Table I—Cam Plate, Limit Switch and Air 
Valve Functions 
Cam Limit Air 
plate Driven switch valve Dog 
_No. from No. No. position Function _ 


TM* 





Front Stop timer motor 
Back Start and stop drum reversal 
™ Front Start movable Geneva motor 
3 Back Start stationary Geneva mo- 
tor 
Side Start and stop drum rotation 
forward 
Side Start and stop carriage motor 
Front Apply lower pressure to 
tread rolls 
Back Return tread rolls 
Front Apply high pressure to tread 
rolls 
Back Raise and lower plyboard 
(table) 
Side Apply air brake to core tog- 
gle mechanism 
Front Stop movable Geneva motor 
Back Tuck-under motion, movable 
end 
Front Counter (solenoid) 
Back Tuck-under return, movable 
end 
Back Drop. (Shifted later to cam 
plate No. 4) 
Back Tuck-under motion, station- 
ary end 
Front. Stop stationary Geneva mo- 
tor 
Back Tuck-under return, station- 
ary end 
10 MC 10 Stop carriage 
* TM—Timer motor; MG—Movable Geneva drive; SG— 
Stationary Geneva drive; MC—Movable carriage. 


180 tires per day with conventional equipment, ma- 
chinery now installed at the General Tire & Rubber 
Company plant in Akron, Ohio, is capable of turning 
out 720 passenger car tires of 16-in., 4-ply size per 
three-shift day. This is one tire every two minutes 
around the clock. These machines are the invention of 
Walter J. Breth who has been with the General Tire 
& Rubber Company for 24 years, for the last six as 
experimental engineer. He started work on the auto- 
matic tire building machine in 1939 and in 1940 pro- 
duced his first practical working model. It has been 
considerably improved and simplified since then. 

The first models were largely powered by air cylin- 
ders for the intricate movements of bead forming. Now 
mechanical application of electric power does the job 
better and faster. A further refinement being made on 
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Fig. 2—When the four plies of a passenger car tire are 
in place, the ends are automatically forced up around 
‘"e beads by the heavy garter springs shown. In the 
latest units, the battery of push button stations shown 
has been replaced by a single cycle-control button. 


the latest machines under construction is in the simpli-. 


fication of controls. A single push button replaces the 
control panel with its array of eight push buttons. The 
amount of wiring and other electrical apparatus has also 
been reduced 40 per cent. This has been partly accom- 
plished by the use of motor-driven cams to actuate 
nine air valves in place of solenoid-operated valves con- 
trolled by a multiple switching cam. The machine is 
still provided with five motors and ten limit switches 
through which the various operations are sequenced. 

The various component parts are pre-manufactured 
and are brought to the assembler in convenient form for 
ready application. The various plies are made up of 
parallel lengths of cord which have been impregnated 
with rubber to form a sheet or ply and then cut on the 
bias to provide a criss-cross overlapping effect when vari- 
ous plies are laid on to make up the complete tire. 
Wire-reinforced beads are made separately and are 
loaded onto the drum heads by hand as a preliminary 
operation. Tread of solid rubber is formed roughly 
to shape, cut to length and stocked on trays within 
reach of the tire builder at the machine. Chafer and 
breaker strips are mounted on’ reels, 

A standard auxiliary item in a tire plant today is a 
servicer. This is a vertical turret unit that enables 
tacky ply material to be stocked in multiple roll form 
in cut lengths between cotton webs. Roll journals are 
mounted in an endless chain which is power driven to 
present fresh spools of bias-cut material to the tire 
maker as required. Such servicers may be applied either 
to the obsolete hand machines or to the automatic 
cycle machines to be described. 

In principle of operation, the automatic machine pro- 
vides means for collapsing and opening the core upon 
which the tire is built (a standard commercial item), 
provision for intermittent rotation of the core drum 
when the plies are wrapped on one at a time by hand, 
means for turning down the material at the edges, set- 
ting the beads, rolling the flipper, making the turnup, 
also means for rolling the tread first under low pressure 
and then under high pressure. 
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In setting the bead, including turn-down and turn-up, 
the ply material is folded under the drum and then 
pulled back around the bead and turned back. In the 
Breth machine, it is here that the chief originality 
is displayed in the ingenious mechanical system em- 
ployed. In fact, what distinguishes this machine from 
other units is the fact that this part of the operation 
is done while the tire building drum remains stationary. 
In a conventional tire maker, a hand tool is applied 
against the rotating drum during this part of the opera- 
tion. Displacement of the cords by the hand tool is 
bound to occur fairly often because of the uneven pres- 
sure in applying the tool manually and the different 
angles of the cord on the opposite sides of the drum. 
Cord displacement and uneven turn-down are elimi- 
nated by the mechanical action of the new machine. 


DESIGN REQUIREMENTS SUMMARIZED 


In the automatic unit, provision had to be made for 
rotating the drum either under light load as when lay- 
ing on plies, or under heavy load as when rolling the 
tread under high pressure from two sets of rolls. Fur- 
ther, this drum had to be capable of intermittent rota. 
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Fig. 3—Simplified wiring diagram of the controls for 

the five motors, two of them on the movable carriage 

(below). Only the relay coils for the motor contactors 
are shown as circles. 
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Fig. 4—Simplified air piping diagram, showing the eight cam-actuated valves. 


tion in either direction, one revolution at a time. Drive 
is through a 1-hp, three-phase 440-volt induction motor 
with built-in geared head of concentric shaft type (out- 
put speed 155 rpm), driving the drum shaft through 
roller chain. Control of the motor is by reversing mag- 
netic contactors, either through -forward and reverse 
foot switches or by cam-actuated limit switches tied in 
with the automatic cycle control. The foot switches are 
duplicated on each side of the drum position to save 
the operator taking unnecessary steps. For the com- 
plex operations of bead turn-down, bead turn-up and 
the intermediate job of rolling the flipper, six functions 
are performed through modified Geneva intermittent 
gear sets and one air cylinder. This necessitates two 
driving motors which are again of the geared head type 
These are rated at 1% hp, with output speed of 37 rpm. 
They drive the Geneva gears through roller chains. 

Since there must be provision for loading the beads 
over the drum and for removing the completed tire 
carcass, one of the Geneva motion heads must be mov- 
able axially with respect to the drum. It is located in 
the left-hand carriage which is propelled along the ways 
by a %-hp motor operating through a worm-gear re- 
duction driving a crank and slotted -connecting rod. 
Both Geneva motions must operate in unison. To co- 
ordinate all movements, a timer motor is provided to 
drive a series of four disk cams with a multiplicity of 
dogs that actuate pneumatic bleeder valves and electric 
limit switches. In addition, there are two sets of cam- 
shafts chain-driven directly from the Geneva gear shafts. 
In the earlier design, a single electric cam switch was 
driven by the stationary Geneva motion. 

Fig. 1 shows a closeup of the operating position of 
the machine with eight push button stations in the 
front, a system: of control now obsolete and being re- 
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placed by a single push button control of the timer 
motor. The multiple push buttons were originally used 
in conjunction with a gang cam switch which made elec- 
trical contacts only. The foot switches for control of 
drum rotation, forward and reverse, are used in both 
designs. 


SINGLE PUSH BUTTON CONTROL 


In the new setup, although three reversing push but- 
tons are mounted within the control panel enclosure for 
use during setup, the control of sequence of operations 
is primarily through a single push button which con- 
trols the starting relay of the contactors on a %4-hp 
timing motor which drives a camshaft on the back of the 
machine through a 1200:1 universal gear speed reducer. 
One revolution of the camshaft, made in five stages, 
completes the tire building cycle. On this camshaft 
are four cam plates (Fig. 5). In addition, two sets 
of cam plates are driven from each of the respective 
Geneva motion drive units. In Table I, each cam 
plate is identified by the limit switches and air valves 
they control and the particular functions effected. Table 
II gives the complete sequence of operations in the 
order in which they are initiated by rotation of the 
motor timer cams. Fig. 3 shows a simplified wiring 
diagram of the control circuits with limit switches 
spotted, while Fig. 4 is a corresponding, simplified, 
air-piping diagram with cam-controlled valves identified. 
Fig. 5 shows the arrangement of the motor-driven timer 
assembly, and Fig. 6 details the arrangement of multiple 
dogs on a typical cam plate. 

In the diagram, Fig. 4, the air brake is an expanding 
tube type (Fawick Airflex) and is used in conjunction 
with a toggle mechanism to collapse and expand the 
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core or drum on which the tire is built. With the 
brake held, starting the drum rotation forward expands 
the core; reversing the drum collapses it. This action 
is all timed through the cams. Differential pressures 
must be applied to the front and rear tread rolls. Low 
air pressure first is introduced to the two pivoted air 
cylinders through a pressure regulator and valve 5. 
Later full line pressure is applied through valve 6. The 
so-called table cylinder in Fig. 4 raises and lowers the 
ply board which forms a convenient sloping shelf from 
the servicer rolls to the tire maker. 

Drive for the carriage movement in and out is ef- 
tected through a crank and slotted crosshead so that a 
uni-directional motor may be employed. When the 
carriage is full out, a limit switch stops the carriage 
motor. 

The complete sequence of operations for a 4-ply tire 
are listed in Table II. When the push button is first 
depressed, the timing motor is started, initiating the 
iollowing actions: Carriage is brought in, drum begins 
to revolve, core expands and the Geneva motion drive 
motors are started. The ply board is raised through 
air cylinder, timer motor comes to a stop but Geneva 
motors continue to operate until they cut themselves 
out through limit switches operated by the Geneva 
motion cam plates. The operator now applies the first 
and second plies, revolving the drum a turn at a time 
hy means of the foot switches. 

Depressing the push button again starts the timing 
motors and closes limit switches which restart the 
Geneva motion motors. The plyboard is dropped 
through release of air valve and is held in this position 
until just before the Geneva movement is complete 
at which point the board is again raised. Again, the 
timing motor is brought to a stop by a limit switch 
operated from one of its cam plates but the Geneva 
drive mechanism go through their complete cycles of 
turning down and turning up stock and rolling of bead 
flipper until stopped at completion of cycle by limit 
switches actuated through the Geneva camshaits. The 
operator now applies the third and fourth plies, again 
revolving the drum by means of the foot switches. 

Timing motor is again restarted by depressing the 
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Fig. 6—Layout of dogs on cam plate No. 1 which con- 

trol limit switches Nos. 7 and 8. Limit switch No. 7 

is the primary cycle control as it stops the timer motor. 

Limit switch No. 8 controls drum reversal during tread 
rolling operation. 


cycle push button and the ply board is dropped by the 
same air valve, and the timer motor is brought to rest 
through its own limit switch. The operator now ap- 
plies the chafer and breaker strips through control of 
the drum through foot switches. 

Again the tire builder depresses the push button 
to start the timer motor. This time cam 3 acting on an 
air valve, raises the front and rear tread rollers under 
reduced pressure and, having completed this function, 
the timer motor is again brought to a stop through limit 
switch 7 after a partial revolution. The operator now 
applies the tread to the tire which he revolves by means 
of the foot switches. 

\ new cycle of operation is begun by depressing the 


Limit switches 
~ Nos. 4 and, 7 


Fig. 5—Motor-driven timer assembly mounted on rear side of stationary pedestal. Dogs on the cam plate actuate 
limit switches and air valves. 
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Fig. 7—T ypical Geneva pinion and drive gear used to 

obtain intermittent motion through eccentrics, cranks 

and linkage. This set is for ply turn-up and disk 
toggle control. 


push button for the fifth time, again starting the timing 
motor, this time revolving the drum in reverse through 
a limit switch, with high pressure applied on the tread 
rollers. When the drum has revolved about one and a 
half revolutions in the reverse direction, the drum motor 
is stopped, the tread rolls are withdrawn and the Geneva 
motors started through limit switches operated off the 
motor timer shaft. Through cam-controlled air valves, 
tuck-under and tuck-under return are effected and upon 
the completion of this cycle, the carriage is returned 
through a limit switch operating from the timer cam- 
shaft. As soon as the head on the stationary side is 
clear of the drum, the latter is collapsed through ap- 
plication of the air brake while reversing drum shaft 
rotation. When both heads are back to the starting 
position, the Geneva motors are stopped and the cycle 
is completed. The tire carcass may now be unloaded 
by hand, ready for molding. 

It will be noted that starting of the Geneva motion 
motors is effected through limit switches controlled by 
cams driven by the timer motor. Stopping of the 
Geneva motors, however, must be effected through cams 
driven by the Geneva gears themselves. This is neces- 
sary because the timing motor camshaft is brought to 
rest after only a fraction of a turn while machine cycles 
that these cams initiate are continued until completion 
of the action as determined through independent cam 
settings on the Geneva drives. When the starting 
limit switch is momentarily closed a retaining circuit 
comes into play to hold the contactors closed until the 
stopping limit switch is tripped. Through the effect of 
inertia, the Geneva drive motors are allowed to coast 
their respective cam plates past the tripping points so 
that the limit switch contacts are reclosed and these 
motors are ready for starting when the starting limit 
switches are again engaged by dogs on the timing motor 
cams. Much better cycle coordination of the two heads 
has been obtained by this system. With the electrical 
timing switch, the two heads frequently got out of phase. 
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Table Il—Sequence of Operations on Breth 
Tire Machine 
Time 
Cam _ motor Limit 
Step plate position switch Valve 
No. No. deg. No. No. 


Push 

button 

18 1 Bring in carriage 

8 Revolve drum in reverse to 

open core 

15% Release air brake on drum 
shaft 

20 Start Geneva motor (stat.) 

20 Start Geneva motor (mov.) 

42 Stop timer motor 

42-49 Raise ply board 

25 Stop Geneva motor (mov.) 

25 Stop Geneva motor (stat.) 


(Revolve drum by foot switches while applying first 
and second plies by hand) 


42 Push 
button 
67 3 Start Geneva motor (stat.) 
67 q Start Geneva motor (mov.) 
125 9 Drop plyboard 
132 Raise plyboard 
1 124 7 Stop timer motor ; 
5 226 6 Stop Geneva motor (mov.) 
9 226 5 Stop Geneva motor (stat.) 


(Revolve drum by foot switches while applying third 
and fourth plies) 


124 Push 
button 
+ 148 9 Drop plyboard 
1 133 7 Stop timer motor 
(Revolve drum by foot switches to apply chafer and 
breaker strips by hand) 


4 133 Push 
button 


Action 





1 —+4+ Start timer motor 


Restart timer motor 


Restart timer motor 


Restart timer motor 


Raise tread rolls (low pres- 
sure) 
1 153 7 Stop timer motor 
(Revolve drum by foot switches to apply tread under 
low pressure on rolls) 


153 Push 
button 
158 4 


3 148 


Restart timer motor 


Apply high pressure to rolls 

164 s Reverse drum rotation 

234 8 Stop drum rotation 

242 Lower rolls 

255 3 Start Geneva motor (stat.) 

255 q Start Geneva motor (mov.) 

254 Tuck-under 

254 Tuck-under 

259 Tuck-under return 

259 Tuck-under return 

271-3 1 Return carriage 

ca 10 Stop carriage motor 

347 Apply air brake to toggle 
shaft on core 

354 Stop Geneva motor (mov.) 

354 Stop Geneva motor (stat.) 

347 Collapse drum by revolving 
forward 

2 358 Stop drum rotation 

1 356 Stop timer motor 


(Remove tire carcass, ready for molding. End of cycle) 


-oOoWwWDOD BM wmilo ly WwW 


Now 


For set-up purposes, in the control boxes there are 
reversing push buttons for both Geneva motors and also 
for the timer motor and for the carriage motor, all four 
of which operate in the forward direction only under 
automatic cycle control. As has been mentioned, 
the drum motor is controlled through a reversing con- 
tactor which is operated through foot switches and 
cam-controlled limit switches. 


(Continued on page 216) 
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New RCA Television Pickup Equipment 


type TK-30A) weighs about 100 lb complete, in- 

cluding the electronic view finder. Its great sen- 
sitivity makes it possible to telecast a scene at incident 
light levels as low as one or two foot-candles with an 
F1.9 lens. The camera is built in two cases which fit 
snugly together. The lower unit houses the Image 
Orthicon pickup tube and the video pre-amplifier cir- 
cuit and controls. On the front is a four-position lens 
turret which is operated by a handle on the back of the 
case. A smaller unit, containing the electronic view 
finder, mounts on top of the camera proper. This ar- 
rangement is indicated in Fig. 1. 

The electronic view finder employs a 5-inch Kinescope 
with sufficient second-anode voltage to produce a very 
satisfactory picture under normal light conditions. Since 
this picture is identical with that which is being trans- 
mitted to the camera control equipment, the operator is 
able not only accurately to frame and focus the picture, 
but also to monitor its quality. The electronic view 
finder also eliminates the need for a complete set of 
duplicate lenses required for an optical system. 

The Image Orthicon pickup tube, which is about 15 
inches long and 3 inches in diameter, not visible in Fig. 
1 because it is behind the vertical partition in the 
camera, has three main parts: an electron image section. 
which amplifies the photoelectric current ; an improved 
Orthicon-type scanning: section, smaller and simpler than 
those built before the war; and an electron multiplier 
section, the function of which is to amplify about 1000 
times the relatively weak video signals before trans- 
mission. 

New microwave radio link equipment, consisting of 


Te new Image Orthicon television camera (RCA 





Fig. 1—RCA Image Orthicon television camera with 
hinged side panels and top cover opened. Upper sec- 
tion is the electronic view finder, lower is the video 


preamplifier. The tube is housed in a compartment 
behind the vertical partition. 
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Fig. 2—New microwave equipment for television relay- 
ing between pickup and studio or studio and trans- 


mitter. Cylindrical unit behind reflector houses link 
transmitter or receiver, monitored by control unit in 
case at left. 


a compact, portable transmitter, which may be mounted 
on a tripod, and a matching receiver, each equipped with 
a parabolic reflector and a special hook-shaped wave 
guide (see Fig. 2), provides a highly directional wide- 
band relay link for beaming pictures either from the 
scene of an event to the studio or from the studio to the 
broadcast transmitter. Reflectors of two sizes—4-foot 
diameter and 6-foot diameter—will be available. 

Signals fed from the transmitter through the special 
wave guide are amplified thousands of times as they 
pour back from the end of the “hook” into the bowl- 
shaped reflector for beaming to the receiving antenna, 
where a reversal of the process provides a second gain 
of the same value. With 4-foot reflectors, the signal 
gain at each point is about 5,000 times, providing an 
effective over-all gain of 25,000,000 times. If the 6-foot 
reflectors are used, a signal gain of about 11,500 times 
is accomplished at both transmitter and receiver, pro- 
viding an effective total gain of about 132,250,000 times. 
Under normal conditions, this relay link can be used 
over distances up to 15 miles. 

This relay equipment is relatively light in weight and 
can be disassembled into easily portable units. Field 
setup is merely a matter of connecting the units by 
means of single plug-in cables and adjusting. 





133 













Shielding High-Frequency Circuits 
Can Be Effectively Engineered 


* The prevention of interference and stray power from high 
frequency circuits and apparatus is best accomplished by shield- 
ing but the art of shielding is new and requires technical skill. 


HE electrical energy generated, transmitted, or 
utilized by high-frequency equipment is elusive 
by nature so that special steps must be taken 
to prevent it from interfering with other equipment. 
The trouble, originally experienced in the longer wave- 
lengths when radio was in its infancy, was controlled 
by actual physical or geographical separation between 
sources of interference. However, as the radio fre- 
quency spectrum becomes more crowded, the problem 
of radio-frequency interference becomes more acute 
It cannot be ignored if utter chaos is to be avoided. 

Any piece or component part of high-frequency 
equipment is capable of radiating radio-frequency en- 
ergy which, if permitted to go unchecked, can interfere 
with other apparatus. Diathermy, industrial, or com- 
munication equipment all can be potential causes of in- 
terference. The Federal Communications Commission 
is able to control the interference caused by communi- 
cation equipment by the assignnient of frequencies but 
such rigid control of diathermy and industrial radio- 
frequency generators not only would increase the cost 
of the equipment but also would tend to stifle develop- 
ment and research. The assignment of frequencies 
to industrial equipment would prohibit some laboratories 
. from investigations in certain frequency ranges because 
of their geographical location. 

Government control of diathermy and _ industrial 
equipment is inevitable unless the manufacturers and 
users assume the responsibility of eliminating interfer- 
ence at its source instead of trying to shrug it off 
to the communication equipment affected. The re- 
strictions now imposed by the Federal Communications 
Commission in the United States and by the Depart- 
ment of Transport in Canada are most reasonable. Thev 
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ig. 1 (left)—-Attenuation at various frequencies, show- 

effect of specific resistance of shielding material. 

. 2 (right)—Effect of mesh upon attenuation, with 
iron wire screen and frequency of 10 mc. 


have assigned three frequencies to non-communica- 
tion r-f generators as follow: 


Fundamental frequency Upper limut lower limit 
(mc/s) 
13.660 
27.320 


40.980 


(mc/s) 
13.653" 
27.185 
40.960 


(me/s) 
13.667 
27.455 
41.000 


The limits established require the use of the more 
expensive crystal-controlled oscillator to prevent the 
frequency from wobbling out of the assigned channel. 
However, the user of non-communication r-f equipment 
has the alternative of using less expensive oscillators 
(in which the alternating current is applied directly to 
the oscillator circuits which are self-rectifying but in- 
capable of maintaining their frequency within close 
limits) or operating at other frequencies than those as- 
signed if the unit is so shielded that it does not interfere 
with communication equipment. If the user elects the 
second alternative the responsibility rests with him to 
provide proper shielding. , 

Diathermy and industrial high-frequency equipment 
generally comprises three parts, each capable of radi- 
ating interfering waves. The radio-frequency oscilla- 
tor, the load circuit, and the transmission line connect- 
ing them each has associated with it a large induction 
field and whether there is interfering radiation depends 
upon the confinement of these fields. Obviously the 
radio-frequency oscillator, generating the r-f power. 


Ww 
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is a potential radiator. The amount of radiation de- 
pends upon the configuration of its component parts 
which, in effect, form the antenna system. The load 
circuit may be one of two types of resonant circuit. In 
dielectric heating and in some diathermy equipment the 
load circuit consists of an inductance in series with two 
flat electrodes forming a condenser with the work or 
the patient as the dielectric. In industrial induction- 
heating and in some diathermy equipment, a coil con- 
sisting of one to six turns, resonated with a condenser, 
is used to generate high-frequency currents in the work 
or in the patient’s body. In either type of load circuit 
a large induction field is present which must be con- 
fined to eliminate interference. 

Often it is impossible to locate the oscillator near 
the load so that a transmission line must be used to tie 
the two units together. If special precautions are not 
taken, the length of the transmission line may be an 
appreciable fraction of the wave length so that there is 
a standing wave on the line. All the factors may con- 
tribute to make the transmission line or wires connect- 
ing the oscillator to the load circut a good antenna 
system. To eliminate intereference it is necessary 
to confine the induction field produced by each element. 
In addition, a suitable filter for the low-frequency 
power line must be provided to prevent it from trans- 
mitting the radio frequencies, only to radiate them at 
same point removed from the installation. 

Che problem of shielding can be attacked in one of 

wo ways. Either the complete installation can be 
treated as a unit and completely enclosed in a conduct- 
ing shield or each individual component with its 
associated induction field can be shielded. In either 
case the importance of a properly designed line filter 
cannot be overemphasized. As an example, a master 
oscillator power amplifier with no shielding produced 
a field strength of 78,000 microvolts per meter at 20 
feet. When the oscillator was shielded with copper 
screening and the power leads by-passed with conden- 
sers at the point of entry to the shield, the field strength 
was reduced only to 32,000 wv/m, showing that the 
effect of the shield alone was negligible. However, 
when the by-pass condensers were replaced by a prop- 
erly designed filter, the field intensity dropped to 
75 wv/m, indicating that effective attenuation of the 
undesirable wave can be accomplished only by the com- 
bination of the shield and the line filter. 


1.00 1.25 150 115 200 2.25 
Wall separation, inches 





Fig. 4—Attenuation at 10 to 16 me with various 
separations of walls in cellular shields. 


SEPTEMBER 1946 





Fig. 3—Cellular construction of shield for a space 


within which apparatus may operate at r-f. 


The most easily understandable and most readily 
applied type of shielding, when the oscillator can be 
located near the load, is the shielded room enclosing 
the complete unit. Its purpose is to produce a dis- 
continuity between the source and the receiver, either 
by absorbing or reflecting the radiation. The optimum 
conditions for absorption are realized if the impedance 
of the sehielding surface can be matched to that of the 
radiated wave. Even so, complete absorption or isola- 
tion is impossible because the absorbing shield is in 
parallel with the field so that some energy will pass 
on. The other, and more satisfactory, alternative is 
to make the shield a perfect reflecting surface. Theo- 
retically such a surface cannot be obtained because 
perfect decoupling is realized only when the reflecting 
surface approaches zero impedance. Actually, the im- 
pedance of the surface can be made extremely low if 
reasonable precautions are followed. However, the 
problem is complicated by windows, access doors, and 
the like which tend to increase the impedance if good 
electrical contact is not provided at all moving joints. 
Fortunately, these joints need not be soldered as long 
as sufficient contact pressure is provided. 

Since the impedance of the shield has an important 
influence on its effectiveness, it would seem reasonable 
that its resistivity also would be a controlling factor. 
This is shown in Fig. 1, where the attenuation for 16- 
mesh copper and galvanized-iron shields are plotted in 
decibels. A graphite dispersion on paper, having a re- 
sistance of 500 ohms per sq cm, also was tested but it 
produced no attenuation because of its high resistance. 

The comparison in decibels, though a convenient unit 
for such tests, does not give the full impact of the 
difference between copper and galvanized iron shields. 
The attenuation in decibels is 


20 log,, (attenuation ratio) 
where the attenuation ratio is 
field intensity with no shield 
field intensity with shield 


Substituting the data given in Fig. 1 shows that the 
attenuation ratio for the 16-mesh copper screen is 
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Fig. 5 


A typical low-pass filter, comprising choke 
coils and capacitances. 


approximately twice that of the galvanized iron one. 
In like manner, the smaller the mesh size the greater 
the attenuation, as shown in Fig. 2. This curve must 
pass through zero attenuation for zero number of wires 
which would correspond to no shield at all. 

The size of the shielded room also affects the attenu- 
ation. Roughly speaking, the larger the room the 
higher the attenuation. Doubling the linear dimensions 
of the shield at 10 to 20 megacycles improves the at- 
tenuation ratio 2-to-1. This consideration usually is 
academic because the size of the room is limited by the 
space available and the cost of the shield. Also, room 
volume is not the limiting factor but, instead, its linear 
dimensions affect the attenuation. The antennas of 
the oscillator, the load, and the transmission line en- 
closed in the sheld will have some directional charac- 
teristics producing maximum field strength in one di- 
rection. The linear dimension of the room with respect 
to this maximum field intensity is the limiting considera- 
tion so that the room must be oriented with respect to 
the field. 

If the shield is considered as a cavity resonator, a 
peak attenuation would be expected when the linear 
dimensions of the cage are equal to one-quarter the 
r-f wave length. This effect is obtained but is com- 
plicated by the presence of the large metal oscillator 
cabinet in the enclosure. This attenuation peak will be 
obtained for only one wave length so that, if the fre- 
quency of the. oscillator wobbles, the attenuation peak 
cannot be relied on for attenuation. Therefore it is 
better to regard the resonator effect of the shield as a 
factor of safety and ignore it in the shield design. 

The location of the equipment in the shield is not 
important if care is exercised to balance the circuit. 
This balancing falls in the province of the unit design 
rather than the design of the shield and will be discussed 


Te A 


Fig. 6—Modified low-pass filter with shielding to pro- 


duce attenuation of r-f waves in power line. 
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later. However, if balanced circuits are not used, 
maximum attenuation will be obtained when the unit 
is located near the center of the cage. Therefore it is 
best to keep the oscillator and load circuit away from 
the shield if possible. 

Since the purpose of a shield is to produce a dis- 
continuity in the field and isolate the source, the natural 
extension of the shielding theory is the use of two 
shields instead of one. The double shield consisting 
of two cages has been used for many years and there 
have been many different theories as to the best method 
of installation. Some experimenters favor bonding the 
shields together at one point, others in many points. 
Some recommend grounding the inner shield and let- 
ting the outer one float above ground while others rec- 
ommend just the reverse. In addition, there is the 
question of the proper spacing between the ‘shields for 
optimum attenuation. Rather than confuse the issue by 
discussing the pros and cons of each theory a better con- 
ception can be obtained by sticking to fundamentals in 
evaluating double shields. 


DOUBLE SHIELDING 


All too often the natural tendency is to overcome the 
difficulties resulting from a poorly designed single shield 
by placing another around it. Basically this is unsound 
because, if the r-f energy is transmitted through the 
inner shield to the space between by means of power 
lines, gas or water pipes or the like and permitted to 
radiate there, the net effect is merely that of a single 
shield instead of a double one. Hence, double shielding 
represents an improvement only when both cages are 
designed and installed properly. As already outlined, 
to be a perfect reflecting surface for the radio frequency 
waves, the single cage must provide a zero impedance 
path in every possible direction in which the current 
induced in it may be required to flow. Actually the’im- 
pedance will have some finite value so that a voltage 
difference will exist on the shield. This induces a field 
on the outside of the cage, permitting some r-f energy 
to escape. This energy is reflected by the outer shield, 
producing an additional attenuation. If the two shields 
are designed properly and proper filters are provided 
in the power line the double shield is very effective. In 
fact attenuations of the order of 120 db are obtained 
which makes it virtually impossible to obtain good field 
strength readings outside the second shield without 
increasing the power of the source inordinately. Con- 
necting the two shields together at one or several 
points produces negligible effects which are lost in 
the experimental error because of the very high attenu- 
ation obtained with the isolated shields: 

The double shield complicates the problem of provid- 
ing access doors and windows and power line filters 
Also the effect of one can’ be almost completely nulli- 
fied by rips or tears in it. To overcome the mechanical 
difficulties of double shielding, the overall problem was 
reviewed by the Federal Communication Commission 
during the war and a new type of shield was developed. 
It approached the double shield from a new angle and 
developed the cell type shield as shown in Fig. 3. 
This cage has practically the same attenuation as the 
double shield but its construction is much more simple 
and it is not so vulnerable to tears and rips. 
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Instead of considering the three r-f fields of descend- 
ing magnitude, namely, that inside the double cage, be- 
tween the two cages, and outside the combination, as 
was the case with the conventional double shield, the 
purpose of the cell-type development was to reduce the 
impedance of the shield, thereby making it approach 
the requirements of a perfect reflector. As seen from 
Fig. 3, the outer shell is in parallel with the inner one 
because the boundaries of each “cell” are in electrical 
contact with the inner cage. Placing the two screens 
in parallel doubles the effective cross sectional area, 
thereby halving the electrical resistance. Actually the 
effect is not this great because of the additional con- 
tacts introduced and because the electrical path of the 
outer cage is longer than that of the inner one. Also, 
increasing the surface area of the conductors reduces 
the self-reactance, thereby decreasing the out-of-phase 
component of the shield impedance. Therefore, the net 
effect of the addition of the “cell” to the single cage 
is to lower its impedance to the current produced by 
the inducing action of the r-f source. Increasing the 
spacing between the cages decreases the self reactance, 
increasing the attenuation as shown in Fig. 4. How- 
ever, from a practical consideration, the increased atten- 
uation does not justify the greater cost when the sepa- 
ration exceeds one inch. Hence the same frame-work 
can be used for the two cages forming the cell, greatly 
simplifying the construction. In addition a rip or tear 
in one cage merely nullifies the “cell” effect for that 
particular section so that its effect on the total attenu- 
ation is negligible. 

Therefore, there are three types of shields available— 
namely, the single, double, and cell-type shields. The 
single shield is the cheapest to install and maintain, is 
the least effective in producing attenuation and most 
susceptible to breaks, slits, and poor electrical connec- 
tions. between sections. The double shield is most 
expensive to install and maintain, can be made to pro- 
duce practically complete attenuation, and is less vul- 
nerable to breaks, slits and poor electrical connections. 
The cell-type shield is more expensive than the single 
but much cheaper than the double shield and is the 
least susceptible to breaks, slits, and poor electrical 
connections. However, the attenuation produced by 
any of the shields is not satisfactory unless proper line 
filters are provided. 


FILTERS MUST BLOCK R-F POWER 


The low-frequency power line entering the shield 
acts as a pick-up antenna within the shield and the 
power line outside the cage acts as a radiating antenna. 
Hence fhe power line is, in effect, a transmission line for 
the r-f energy, so that it must have infinite attenuation 
to eliminate interference. The r-f wave can be con- 
ducted in two ways on the power line. Transverse 
waves produced by the voltage difference between the 
two wires created by the r-f field will exist between 
them and will be propagated outward with the wires 
acting as a guide. These transverse waves can be at- 
tenuated by the common low-pass filter shown in Fig. 
5, located at the shield, but at high frequencies the juxta- 
position of the filter elements assumes importance. 

Actually, the condensers shown in the low-pass filters 
have leads which have considerable inductive reactance 
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Fig. 7—V oltage to ground and a tendency to radiate 
r-f energy can be much reduced with a balanced design. 


at very high frequencies. Therefore, instead of having 
a condenser shorting the lines, the lines are connected 
with an inductance and capacitance in series which 
resonate at a frequency below that which must be 
attenuated. At these frequencies the condenser and its 
leads act as an inductance which couple the input and 
output terminals of the filter, thereby transmitting 
some of the energy. Also, the inductances in the line 
have distributed capacitance at the high frequencies so 
their effectiveness as a choke is reduced. Hence, for 
very high frequencies, the simple low-pass filter must 
be modified as shown in Fig. 6. As seen from the fig- 
ure, the condenser leads are paired at the. condenser, 
thereby throwing their inductance in series with the line 
inductance, nullifying their coupling effect. In addition, 
each element is enclosed in a metal shield and the input 
terminals are spaced as far from the output terminals 
as possible to reduce capacitance between them. Such 
a filter effectively blocks the transverse wave, produc- 
ing attenuations of 80 db, but if not properly installed, 
its effectiveness can be destroyed by permitting the longi- 
tudinal wave to exist. 

The longitudinal wave is created by the r-f voltage 
difference between the two power conductors, acting 
as one, and the surroundings. The complete circuit 
for this wave consists of the two power leads acting as 
one conductor and the surrounding or “ground” as the 
other. If the power leads are the same potential as the 
cage it will be impossible for the longitudinal wave 
to be set up on them. Therefore, this wave can be 
eliminated with the filter shown in Fig. 6 by con- 
necting the filter shield to the cage, thereby connecting 
each lead to the cage through the by-pass condensers. 
However the lead connecting the filter shield to the cage 
must be of zero length because, if it is inside the cage it 
acts as an additional pick-up antenna and, if outside, 
it acts as a radiating antenna. 

With single shields and cell-type shields the problem 
is solved easily by mounting the line filter directly on 
the cage, either inside or out. Usually it is mounted 
outside the shield so that it will not be subjected to the 
intense r-f fields. With the double cages the solution 
is more difficult. The power line must pass through 
both shields, and if a voltage exists between either and 
the power line, a longitudinal wave will be produced. 
Hence each power line must be shorted to each shiéld 
through a by-pass condenser. But this permits inter- 
cage currents to flow which, in themselves, produce 


longitudinal waves. The waves are reduced by keeping 
(Continued on page 194) 
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Modern Techniques 
Help in Designing Electric Guitar 


* New materials assist the designer, not only with better tech- 


nical qualities, such as the compounds for the pickup, but 


also in the variety of plastics available to enhance eye-appeal. 


LECTRICALLY energized products have been 
H conspicuous among examples of the latest trends 
in industrial design. Washing machines, vacuum 
cleaners, electric irons, stoves, toasters and refrigerators 
have undergone style modifications and redesign in 
much the same way as automobiles do every year. Be- 
cause competition in the appliances field is keen, manu- 
facturers have taken care to see that their products have 
eye-appeal as well as being the best machine from the 
functional viewpoint that they can.make. 

One of the newest electrical products to join the mod- 
ern design list is, of all things, a musical instrument. It 
is an electrical guitar, designed by Barnes & Reinecke, 
and manufactured by Gibson, Inc. 

For years the design and construction of guitars, like 
those of practically all other musical instruments, have 
followed a pattern from which there have been few, 


Fig. 1—The Ultratone electronic guitar with body of 
wood and with plastics freely used throughout. 
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if any, departures. This has been so for two reasons. 
One is that any abrupt change in the design or appear- 
ance of an instrument is not likely to find immediate 
acceptance from the musician who is used to playing 
an instrument which has looked practically the same 
from the day one of his predecessors invented it. The 
other, and more important reason is that a change of 
tone is likely to accompany any changes in the shape, 
weight, or materials used in an instrument. The 
advent of the electric guitar eased many of these limita- 
tions, for its tone can be made almost anything desired, 
with the help of electronics; the shape, weight, and ma- 
terials used being relatively unimportant. 

Thus when the job of creating a new design for the 
Gibson electric guitar was undertaken, no limitations 
were attached. The manufacturer wanted a thing of 
both beauty and excellence of tone, the only require- 
ment being that the body of the instrument be both 
rigid and strong to support the taut strings. 

With this carte blanche order the designers let their 
imaginations have full play. Some seventy-five to a 
hundred roughs were turned out from the drawing 
boards; from these the best dozen were selected and 
colored renderings made. Consultations between de- 
signer and client further narrowed the field down to 
three designs, from which models were made. The 
illustrated instrument was the final choice of the manu- 
facturer. Plastics, wood, and steel were used to make 
the guitar a showpiece in sales appeal and tonal quality. 


PRINCIPLE OF OPERATION 


Electronically speaking, the tone of the instrument is 
the result of the vibration of the strings, which is 
changed by a magnetic pickup into electrical vibrations 
of the same frequencies; this voltage is then coupled to 
a three-stage amplifier where it is magnified and then 
transformed to sound vibration by a speaker. 

The electrical equipment of the guitar itself includes 
the pickup, a volume control, and two tone controls. 
The pickup consists of six powerful Alnico V permanent 
magnets, one under each of the steel strings. Any 
movement of the strings produces a change in the mag- 
netic flux in the pole pieces, which generates a voltage 
in the pickup coil of the same fundamental frequency 
as that at which the string is vibrating, with harmonics 
included. A specially designed amplifier circuit which 
involves the use of inverse feed-back (to minimize dis- 
tortion) builds up to an 18-watt output. 


ELECTRICAL MANUFACTURING 




















Fig. 2—Electrical elements of the electronic guitar, 
particularly the six pickup magnets, the three control 
knobs, and the cord for speaker and. foot control. 


The voltage generated by the pickup with normal 
playing is of the same order of magnitude as that from 
an electrical phonograph pickup unit. When all the 
strings vibrate simultaneously the effect is that of six 
small a-c generators connected together. 

The new pickup unit is designed to bring out clear 
tones in all the registers and a wide range of tone 
that enables players of the electric guitar to imitate the 
harp, organ, voice, and other musical instruments. The 
amplifier has been designed to reproduce the charac- 
teristic tones clearly and without distortion, 

Three lucite knobs adjacent to the pickup are for the 
control of volume and tone, and are usually adjusted 
before the musician starts to play. Both volume and 
tone can be changed while playing by the operation of a 
new type foot-pedal control. By moving the foot up or 
down, he changes volume; by tilting the foot, he changes 
tone. Whereas previous foot-pedal controls utilized a 
sliding arm for electrical contact, this unit uses a ball 
of mercury which rolls between the arc-shaped resist- 
ance unit and outer plate. Because of the reduction in 
friction involved in this method of contact, the control 
will last indefinitely. The old type had to be replaced 
when it became noisy, after the parts began to wear, 
causing scratching sounds. The new unit has already 
undergone a test of over 100,000 rotations in the labora- 
tory without a sign of wear. 

The designers gave the instrument the requested eye 
appeal. The familiar shape of the traditional guitar 
has vanished, replaced by the free flowing lines shown 
in the accompanying. illustration. Hues of bright coral. 
silver and white have replaced the old walnut or natural- 
wood finish. Shining plastics catch the eye. 

The body of the instrument is of wood, chosen because 
of its rigidity and light weight. The “working parts” 

the pickup and the pegs for tightening the strings— 
are concealed beneath plastic covers, hinged for easy 
access. The finger-board—the narrow middle part of 
the guitar—is of clear plastics, fastened with Phillips- 
head screws to the wooden body of the instrument. 

In the first models off the production line, both the 
covers and the finger-board were formed from sheet 
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lucite. Because this fabricating method has proved 
expensive, the manufacturer plans to use catalin castings 
for these parts in the future models. The color has 
been applied in the form of lacquer sprayed on the 
underside of the clear plastic so that it will not be 
scratched or worn off. For the same reason, the letter- 
ing of the trade name on the covers and the octave 
position markers on the finger-board have been en- 
graved on the underside of the plastic. 
The volume and tone control knobs are cut from 
lucite extrusions. The peg buttons are injection- 
molded from a plastics acetate molding powder. There 
is an access plate of laminated plastics on the underside 
of the guitar, which is partly covered with a textile 
“flocking” material to prevent the instrument from slid- 
ing in the musician’s lap while playing. The accom- 
panying carrying case and speaker also make use of 
plastics in the form of a covering of DuPont fabrikoid. 
The designer’s electronic engineers and the manufac- 
turer’s technical men collaborated to give the instrument 
its tonal excellence. The designers gave it the eye 
appeal. The final product represents an instrument of 
improved tonal qualities and greater sales appeal. 





@ ¢ Infra-Red Electron Telescope Seen 
as Basis for Peacetime Applications 

The basic principle of the infra-red electron telescope, 
developed for wartime reconnaissance and other opera- 
tions conducted under cover of virtual darkness, may be 
applied to several peacetime products, according to vari- 
ous companies concerned in this development. Some of 
these civilian applications include burglar alarm systems, 
microscopy and spectroscopy equipment, photographic 
apparatus, fog-driving devices for motor vehicles, etc. 

The portable, self-contained telescope used by the 
armed forces (see illustration) consists basically of an 
objective lens for forming an infra-red image of the 
scene being viewed upon the cathode of a small, ex- 
tremely sensitive image tube, the tube itself, and a 
power-pack. The tube has the following elements: A 
semi-transparent photosensitive cathode which is ultra- 
sensitive to infra-red radiation, an electrostatic electron 
lens system, and a fluorescent screen. The light-gath- 
ering objective lens system concentrates the received 
infra-red image on the photocathode. This releases 
from the latter a pattern of electrons conforming to the 
original image. The electron optical system focuses the 
electrons drawn from the photocathode and accelerates 
them toward the fluorescent viewing screen to form a 
visible reproduction of the original image. 





Miniature version of RCA’s Image Orthicon television 
tube is heart of infra-red electron telescope (right). 
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Low Thermal Expansion Plastics 


Provide New Possibilities in Design 


* Wartime research project led to development of thermoplastic 
materials with the useful property of matching the thermal expan- 
sion coefficients of metals plus excellent electrical characteristics. 


LASTICS characterized by thermal expansion 
p coefficients matching those of metals were an un- 

usually interesting wartime development. Known 
by the generic name “Polyglas” these low thermal ex- 
pansion plastics were formulated at the Laboratory for 
Insulation Research of the Massachusetts Institute of 
Technology as a result of a research project initiated at 
the request of the U. S. Navy Bureau of Ships. The 
requirements called for thermoplastic materials that, by 
matching the thermal expansion coefficient of copper and 
brass, would permit the design of a solid rotary joint 
for radar antennas. The desired materials were also 
required to have a low dielectric constant and loss in the 
microwave range and to be usable within a range of -40 
C to +80 C. A number of different compounds were 
developed as a result of this project. In addition to the 
basic and common property of matching the thermal 
expansion coefficient of metals, these compounds ful- 
filled special requirements as to mechanical strength, 
high arc resistance, increased temperature stability, and 
other factors. 

The specific, and frequently complex, problems en- 
countered in this project and the various compounding 
and tests methods used in developing this group of plas- 
tics are discussed in detail in a previously restricted, but 
recently made available, report by A. von Hippel, S. M. 
Kingsbury, and L. G. Wesson, all of the staff of the 
Laboratory for Insulation Research. (The report, No. 
PB-4663 is available from the Office of the Publication 
Board, Department of Commerce, Washington 24, D. 
C.) Briefly stated, the crux of the problem was to over- 
come the well known phenomenon that the thermal ex- 
pansion coefficient of thermoplastics is considerably 
greater than of metals because the chain molecules of 
such polymers adhere to each other only by secondary 
bonds like the molecules of a liquid. Research there- 
fore pointed to the development of compounds in which 
a filler material of low expansion would be added to the 
resin bindet, thus reducing the coefficient of the com- 
pound to the desired value. 


FIRST POLYGLAS PLASTIC 


First of the Polyglas plastics so developed was a mold- 
ing powder in which each grain of a low-loss glass was 
coated with a layer of polystyrene or polydichlorosty- 
rene. This material and others later developed found 
increasing use as beads and pressurizing plugs, as wave 
guide windows and supporting panels, in high voltage 
connectors, and in other applications. The use of these 
materials in more general directions, is of considerable 
potential interest. Several of these plastics were already 


in plant production at the end of the war. 

The Polyglas plastics contain, in proper proportion, 
a filler of low thermal expansion, a binder which may 
be a thermoplastic or a thermosetting polymer, and fre- 
quently some moisture-proofing agent. Filler materials 
used included glass fibers and glass powder, silica 
aerogel, and titanium dioxide or titanates. Binder ma- 
terials included polystyrene and poly-dichlorostyrene, as 
well as silicone resins, and melamine-formaldehyde 
resins of the water-and-alcohol-soluble types, reinforced 
with glass. 

Glass as a filler material served to provide, in general, 
an appreciable power factor. A finely powdered glass 
was developed by the Corning Glass Works which, the 





Composition and Properties of Polyglas M 
Low Thermal Expansion Plastic 





Composition: 
Glass fibers, Corning’s “E” glass, uncoated, per 
i otek Ma eas Be sete ads A een as ae +9.0 
Melamine-formaldehyde resin, American Cyan- 
amid Company’s Melmac 402, per cent ... 51.0 
MO kos cteGhs ov kee ens white 
Appearance ........... opaque 
GN Ge 8 oss a Scclvescveect. 1.85 
Impact resistance,Izod notched, ft-lb/in., face... 0.95 
side... 0.78 
Hardness, Rockwell “M” .............. 115 
Flexural strength, ASTM D650-42T, psi, face.. 12,200 
side. . 9,700 
Thermal coefficient of expansion in plane of 
ME EE SS Ss SV aaa ee ciclos es eek. 1.3x105 
Heat distortion temperature, deg C 150 
Resistance to: 
Weak acids .. es good 
Strong acids ... poor 
eee RT ee ee good 
Solvents good 
I eh ans wc'sia nip’ u ada ie cate ae wit good 
Sunlight . Tee ate good 
Moisture absorption, 48 hr immersion, per cent. . 5.1 
Flammability ..... ‘ae ee self-ex- 


tinguishing 
Dielectric loss, tan 6 


Dry, 102 cycles ........ ee Te 0.0140 
GU cncurannhs snts.onwes eas 0.0093 
dk ae eee ee 0.0339 
48 hr, 90 per cent humidity, 104 cycles ...... 0.85 
48 hr, 90 per cent humidity, 3x10® cycles .... 0.081 
Dielectric constant, e’, dry, 102 cycles ........... 5.58 
10% cycles ........ , 5.34 
Sui? cycles ....... 4.86 
Surface arc resistamce, eC. .......6...... ie 185 
Surface resistivity, ohms: 
After equilibrium in 30 per cent humidity... . 5x1011 
After equilibrium in 60 per cent humidity... . 7x109 
After equilibrium in 90 per cent humidity... . 9x108 
Volume resistivity, ohm-cm: 
After equilibrium in 30 per cent humidity.... 4x1010 
After equilibrium in 60 per cent humidity.... 3x109 
After equilibrium in 90 per cent humidity.... 1x107 
Breakdown strength, volts per mil ........... 430 
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“NO TIME WASTED STARTING THE SCREW ... the Phillips 
Screw doesn’t wobble and slip off the driver. The opera- 
tor uses his left hand only to start the screw. He can 
drive it up tight without wasting time. With a slotted 
screw, he’d have to ease it home more slowly to avoid 
burring the head. And, we can’t risk mail-tearing burrs 
on screws that secure the polished mail feed plate and 
mail stacking assembly. 


“TAKES LESS TIME TO BREAK IN NEW OPERATORS. Anyone 
can learn faster to drive Phillips Screws than slotted 
screws. The Phillips driver automatically aligns itself 
with the screw and holds its position as the hand shifts. 
while the conventional driver is apt to slip out of a slot- 
ted head screw. 


PHILLIPS x44 SCREWS 


Wood Screws * Machine Screws © Self-tapping Screws + Stove Bolts 


. Pawtucket Screw Co. 
American Serew Co. Pheoll Manufacturing Co. 


Atlantic Screw Works sou Reading Screw Co. 
ousua eae _ rr Z a Russell Burdsall & Ward 
Chandler Products Corp. ' s ae > wee! a ing C 
Continental Screw Co. Manufacturers Screw Products %°°Y ener se wee 
Corbin Screw Div. of Milford Rivet and Machine Co. Shakeproof Ine. 


American Hdwe. Corp. National Lock Co. The Southington Hardware Mfg. Co. 
The H. M. Harper Co. National Serew & Mfg. Co. The Steel Company of Canada, Ltd. 


PITNEY-BOWES ‘evs 


independent investigator: 


“That’s just the time-saving we can 
measure,” explained Pitney-Bowes 
production manager to the James 
O. Peck Co. investigator, who is 
studying assembly savings with 
Phillips Screws in well-known \, 
plants. “Since using Phillips 
Screws On our postage meters, 

we have found that the time 
savings we can’t measure ex- 
actly are even larger. 


“DRIVER SLIPS USED TO COST US ONE MAN-HOUR PER SLIP 
... before we changed to Phillips Screws. When a driver 
marred one of the satin-finished, nickel-plated pieces 
which guide the mail in these machines, the part had to 
be removed, pickled, refinished, and replated. That took 
about one man-hour ... not to mention time lost through 
interruption of production line momentum.” 


GET PITNEY-BOWES REPORT AND OTHERS. Available to 
you now are nine independently made studies of assem- 
bly practice in famous plants, making metal, wood, and 
plastic products. A mine of ideas for cutting costs and 
ending trouble. FREE. of course. Use the coupon TODAY. 


Oats 
FR SO EN IRN ER RR oe am 


Phillips Screw Mfrs., c/o Horton-Noyes 9 
2300 Industrial Trust Bidg., Providence, R. |. 


Send me reports on Assembly Savings with Phillips Screws. 
Name 
Company 


Address 


International Screw Co. New England Screw Co. Sterling Bolt Co. “ 
Lamson & Sessions Co. Parker-Kalon Corporation Wolverine Bolt Company OS SARE NY ST AN: NE ANA ANE INN A SRE A SH) Se NR OT NE RIN MAES BER 
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Composition and Properties of Polyglas P-- 
and Polyglas D+- Low Thermal Expansion 
Plastics 


Polyglas P+ Polyglas D+* 





Composition: 
Glass powder, Corning’s No. 


790, per cent dried at 900 C 80.0 64.9 
Polystyrene, per cent ......... 19.65 i 
Poly 2,5-dichlorostyrene ...... sy 34.9 
Paraffin wax, per cent ........ 0.25 0.1 
Dow Corning ignition sealing 

compound No. 4, per cent... 0.1 0.1 

DN ca wakesGnseneeien eh wake : white or gray 
Appearance : opaque 
See OE Oe A OS Siisu aida seas 1.80 1.82 
Impact resistance, Charpy un- 

notched, ft-Ib/in. ...........;. 0.46 0.45 


Thermal coefficient of expansion 
per deg C x 105: 


Range, ca. —20 to +25 C.... 1.65 1.72 
~~ ie ee ne 1.69 1.74 
Heat distortion temperature, deg 
Sept kcdasenae eRe 86.6 112.7 
Water vapor permeability, gm/ 
24 hr/m?, from 100 to 0 per 
SN IE AG 6 pneu s sn ous oee 0.43 0.17 


See self-extinguishing 


Resistance to: 


PE es oa ay bainie good 

Strong oxidizing acids poor 

ee ee eee excellent 

Solvents for polystyrene poor 

DE Lolccleesekeees iss esse excellent 

Sunlight good 
Moisture absorption, 90 per cent 

humidity, per cent ............ 0.07 0.06 
Surface arc resistance, sec. ..... 182 6 to 181 


Surface resistivity, ohms: 
After equilibrium in 30 per cent 


EE Sv odie a sven phe bs >5x1016 >5x1016 
After equilibrium in 60 per cent 

NR Sct an Sine eats oc >5x1016 >5x1016 
After equilibrium in 90 per cent 

SE 55 (GG hs banana sss >5x1016 >5x1016 


Volume resistivity, ohm-cm: 
After equilibrium in 30 per cent 


SEN SS ere 1x1016 >5x1016 

After equilibrium in 60 percent’ - 

re ere 1x1016 >5x1016 
After equilibrium in 90 per cent 
ee 8x1015 >5x1016 
Breakdown strength, volts per mil 1050 940 
Compression molding temperature, 

EE ee iis es east ies 0 185 200 
Compression molding pressure, psi 5000 5000 
Injection molding temperature, 

ED bindtienda sce mie ado 290 
Injection molding pressure, psi.. 25,000 


Bulk ratio 2tol 2tol 


*Plus sign indicates impregnation against moisture. 


report states, “showed a rematkably low loss over the 
entire frequency range.” This glass powder served as 
a standard filler. Glass fibers, when used instead of 
powder, provided higher impact strength, but were 
lacking in the desired low loss characteristics. 

Addition of silica aerogel served to lower the dielec- 
tric constant of the Polyglas mixtures. On the other 
hand, an increase in the dielectric constant was ob- 
tained by suitable inclusion of titanium dioxide or 
titanates. TiO» proved particularly suitable because of 
its very small power factor. 

For Polyglas of low dielectric loss, polystyrene and 
polydichlorostyrene were the standard binders. The 
first type was designated’ as Polyglas P, while the sec- 
ond was known as Polyglas D. (A suitable system of 
nomenclature has been set up to indicate the type of 
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binder, filler, and other factors.) The “D” composition 

has been favored in war applications because the heat 

distortion temperature is about 35 C higher, but its 
much lower arc resistance, higher molding temperature, 
and appreciable cost offset this advantage. 

Silicone resins, the report brings out, were useful as 
binders because of their very high resistance to heat 
and arcing, good electrical resistivity, low moisture ab- 
sorption’'and moderate power factor. They were used 
in the preparation of Polyglas S. Silicone greases also 
proved satisfactory as binders for powdered fillers which 
were formed into blocks by cold compression molding. 
This material was used for loading a new type of high 
temperature cable. The melamine-type binder served 
to form a material particularly useful for applications 
requiring high surface arc resistance and impact 
strength. The typical moisture absorption of the mela- 
mine laminates, however, was found to be a disadvantage 
in an otherwise highly desirable material. 

The report makes the following summary on the 
molding and machining characteristics of the Polyglas 
materials : 

1. Case-hardening or chromium plating of the mold 

surfaces is recommended to reduce the abrasive 
action of the Polyglas fillers. 
In compression molding the relative pressure 
required depends on the size and shape of the 
mold because the friction of the charge on the 
walls is decisive ; simultaneous application of top 
and bottom pressure may prove desirable in long 
molds. Pressures of about 4000 psi were most 
frequently used. 

3. The molding temperature of Polyglas is higher 
than that customary for the resins alone: 185 C 
for Polyglas P, 200 C for Polyglas D, and 150 
C for Polyglas M are good averages. 

4, Injection and transfer molding are possible. 

Excellent results with Polyglas D have been 

obtained by using 288-293 C and 20,000-30,000 

psi, depending on the size of the item. 

Spraying of Polyglas upon metals may also be 

successfully accomplished as preliminary experi- 

ments indicate. 

6. Machining is difficult with ordinary tool steel 
because of the abrasiveness of the fillers which 
dull even Barbaloy steel quickly. Surfaces ma- 
chine smoothly and are capable of taking a high 
polish. 

Compositions and typical properties of polystyrene 
and poly-dichlorostyrene Polyglas plastics with sim- 
ilar data on melamine-formaldehyde types are provided 
in accompanying tables. 
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IES Handbook Postponed 


Publication of the IES Lighting Handbook, originally sched- 
uled for October of this year, has been postponed to October, 
1947, according to an announcement by the Illuminating Engi- 
neering Society. Pressure of time caused by many reconversion 
problems has made it impossible for many of the members 
of the society to engage in the preparation of the text and to 
complete their contributions in time. On the other hand, post- 
ponement of the publication date is expected to help various 
manufacturers in the preparation of their material for the ref- 
erence data section. The handbook is expected to contain some 
500 pages of authoritative information on various phases of 
lighting, including design of equipment. 






ELECTRICAL MANUFACTURING 

















Select the right lock nut 

































Whatever your lock nut problem, one of 
these 4 distinct types should be exactly right 
for your particular job: 


National “Drake” Lock Nuts 

Two-piece, positive lock, especially suitable 
for heavy-duty applications where unusually 
severe stress, shock or vibration is encountered. 


National “Dynamic” Lock Nuts 

Thin, shear nut with diaphragm lock, for 
applications where a thin, one-piece locking 
medium of light weight is necessary and where 
strains would be in shear only. 


National “Huglock” Nuts 

One-piece, all-metal lock nut—the self- 
locking pre-set torque values are built in and 
insure vibration-proof results on all applica- 
tions, even where high temperatures, oil or 
other types of moisture are involved. 


National “Marsden” Lock Nuts 

One-piece, cantilever action type-designed 
for effective locking action with minimum 
cost. Easily applied, free running until seated. 


May we send you complete information? 
A request on your letterhead will bring you 
the new Lock Nut Catalog, without any 
obligation. Please send for it today. 


Other “National Screw” Specialties include: 


@ Clutch Head Screws 

@ Hi-Shear Rivet Pins & Collars 
@ Laminar Flow Screws 

@ Lok-Thred Studs 


@ Phillips Recessed Screws 
@ Rosan Locking System 

@ Scrivets 

@ Sems 
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THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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Controlling 


Temperatures in 


Plastics Molding 


* Automatic temperature control is obtained 
in this injection molding press by use of 
electric heaters with controls embodying 
thermocouples, electronic circuits and relays. 


WILLIAM H. SCHWARTZ 


Chief Engineer 
Lester Engineering Company 


[GH accuracy in temperature control of injection 

H molding is necessary because of the critical 

properties of the various plastics materials now 

in use. Temperatures too high or too low, molding 

cycles too long or too short, result in rejects with con- 
sequent loss of time, labor and expense. 

Great advances in automatic control of injection and 
extrusion processes have been made possible by the use 
of electronic pyrometer controllers, which have made 
obsolete the old hit-and-miss practice of merely install- 
ing a thermometer bulb and controller in some standard 
location on the press. It is the custom now for builders 
of injection machines to study closely the requirements 
of temperature, material, type of loading, time cycles 
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Fig. 1—The Lester Model L3% injection molding ma- 


chine for plastics materials. 


and lags in process, transfer, measuring and controller 
action ; and to engineer the instrumentation for the pre 
cise control desired. 

An example of automatic temperature control by mod 
ern methods is shown by the engineering problems 
solved in connection with the new Model L3% injection 
machine for plastics molding, developed by Lester En 
gineering Company. 

As shown in Fig. 1, this model is a horizontal press 

(Continued on page 146) 
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Fig. 2—The electrically heated injection cylinder, showing the “torpedo” which hastens heating. 
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VOLTAGE 
CONTROL 
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jatized tor 
¥ ny bas hore- 
superior Eiectric Compe smufacture of tbo 
pe a in the desige ee apparates 
many 5 induetrial voltage on™ 
oT ae range of experienc? & 3 volt 
ar jon, PE 
e vomit 
one con® Sa vatiable Jator wo 
cibtain a continese x se Voltage Regulator 






peroememtse Avctuating 
fines voltage * 
maintain a constant wr as the VOLTBOX 
rest iaatrun 





lone 
power supply: 






BULLETIN 150... 


Contains twelve terse, factual-laden 
pages of valuable data on the 
standard line of Superior Electric 
voltage control equipment. All information has 
been brought up to date wherever design, 
electrical or mechanical features have been improved 
to meet more exacting requirements. 


Apparatus described in this bulletin includes all 
types of POWERSTAT variable transformers, 
SECO Automatic Voltage Regulators and VOLTBOX a-c 
power supplies. Operating and electrical 
characteristics are clearly shown by charts 
and schematic diagrams. Every design engineer, 
laboratory technician, and purchasing agent needs 
the product information contained in Bulletin 150. 














Write Dept. ME for your copy today. 
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Fig. 4—Temperature control by electronic circuit; the 
moving pointer of a pyrometer carries a tiny metal 
flag which, when passing between coils A, affect a high- 


frequency circuit and operate a relay. 


with vertical plunger, hydraulically operated. 
maximum capacity of 
the type of product. 
molded per shot. 
60 Ib. 


one-piece 


350 shots an hour, 
Twenty-six cu in. 


alloy steel casting. 


The injection operation is as follows (as shown in 
The plastics material, in powder form, feeds 
from the hopper into the injection cylinder, each cycle 


Fig. 2) 


os From power 


IZ M4 s /6 1/7 os ae 


iiabaiy shai onl 


It has a 
varying with 
(16 oz) 
The capacity of the feed hopper is 
The movable die plate operates horizontally in a 


of the ram feeding an amount equal to the mass of the 
“shot.” The molding powder in the cylinder is pre- 
heated in two stages and made plastic for injection by 
a heated “torpedo” and by heat applied externally to 
the nozzle. The ram forces the plasticized material 
through the port into the mold at the moment when the 
movable die is in contact with the stationary die. An 
automatic hydraulic ejector removes the molded piece 
after the dies open, and the cycle is repeated. 

Heating and plasticizing of the material is accom- 
plished in the injection cylinder in three stages. The 
preheat is in two stages, with approximately 100 F 
temperature differential between them (this differen- 
tial may vary with different plastics materials). Pre- 
heat is applied by two resistance-type external bands, 
each with its own temperature control. 

Plasticizing is accomplished by heating the material, 
both externally and internally, by two resistance units, 
one located on the outside of the cylinder at the injection 
end, and the other in the torpedo inside the chamber 
The torpedo causes the plastics material to flow in an 
annular area, for better plasticizing control. In engi- 
neering the proper pyrometric control of the electric 
heating elements, the following factors were taken into 
consideration : 

1. The varying melting points and other properties 
of the different plastics materials (See Table I),. requir- 
ing temperature variation. 

2. Variation in quantity of feed, some shots being of 
greater mass than others. 

3. Lags in process capacity due to characteristics of 


(Continued on page 222) 


Three more heater circuits like 
this, at right, rated respectively 
6000,3750 and 15,000 watts. 


‘Last two have No. 251 capacitrols. 


WHEELCO CAPACITROL NO. 24/ 
1235456 


im Solenoid. 
, oo 
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g board 

va 


CVAGNETIC 
.CONTACTOR 


Fig. 3—Wiring diagram, 
showing connections of mo- 
tor, electric heaters and con- 
trols. Only one capacitrol is 
represented here but connec- 
tions of others at right are 
all similar. Power supply is 
3-phase, 60 cycles. 
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Selected List of Scientific and Industrial 
Reports Now Released from Wartime Secrecy 


FEYHIS new list of available reports on wartime tech- 
nical developments has been condensed from re- 
cent issues of the “Bibliography of Scientific and In- 
dustrial Reports” published weekly by the Office of 
Technical Services, U. S. Department of Commerce. 
The condensed list as it appears herein is limited to 
such reports as apply to the electrical and related fields, 
and has been so compiled by the editors as to provide a 
source of quick reference to reports likely to be of inter- 
est to the readers of ELECTRICAL MANUFACTURING. 
Orders for the reports listed below are to be sent 
directly to the Department of Commerce, Office of 
lechnical Services, Washington 25, D. C. The orders 
should state the report number, and should indicate 
whether microfilm or photostat is desired. Check or 
money order should be made out to-the order of the 
lreasurer of the United States. (The report numbers 
are prefixed by the letters “PB.”) 


MOTOR CONTROLS 


PB 18583. Survey of German low voltage motor control 
equipment. (FIAT Final Report 669.) Jan., 1946. 44 p. Price: 
Microfilm—50¢; Photostat—$3.00. 

The purpose of this review is to indicate the trend of thought 
in Germany and to present those new developments and ideas 
worth considering by American designers. Electrical switching 
devices as classified by “Verband Deutscher Electrotechniker” 
standards are given. Magnetic contactors and motor starters 
of new German design are discussed. Also discussed are manual 
switches and motor starters. Characteristics of overload relays 
and releases, control circuit devices, and miscellaneous related 
subjects make up the remainder of the report. The 26 companies 
visited and the personnel interrogated are listed. Photographs, 
charts, graphs, and tables are included. 


PB 16149. Electric control for the limiting of maximum 
torque, specific application to rolling-in of small condenser tubes. 
(Naval Research Laboratory Report 0-2708.) Dec., 1945. 12 
p. Price: Microfilm—50¢; Photostat—$1.00. 


\n electronic relay for opening the circuit to a universal 
motor at the time the current reaches a pre-selected value is 
described. This device serves as a control method for the roll- 
ing-in of tubes in the process of fabrication and repair of con- 
densers. Because the current to a universal motor depends al- 
most entirely upon the motor load, providing line voltage remains 
constant, this device permits rolling of the tube until the torque 
required to rotate the expander reaches a prescribed value, and 
in this manner produces uniform tube: to tube sheet joints. The 
electronic control consists of a sampling transformer, arranged 
so that the voltage across its secondary is proportional to the 
current to the motor. This voltage is applied to a biased diode 
which becomes conducting only if the positive peaks of the volt- 
age exceeds the, diode bias. The signal thus passed by the diode 
is applied to the grid of a gas tube, which upon becoming con- 
ducting, is instrumental in operating a relay to open the cir- 
cuit to the motor. The device can be useful in any application 
where it is desired to limit the maximum torque to be applied. 
Circuit diagram and photograph included. 


VACUUM TUBE TECHNIQUES 
PB 17553. New vacuum tube techniques of the Telefunken 
Rohrenwerke, Berlin. (U. S. Off of Mil Govt for Germany. 
FIAT Final Report 560.) Dec., 1945. 21 p. Price: Microfilm 
—50¢; Photostat—$2.00. 


In the course of investigating German X-ray tube technology, 
information of more general interest pertaining to vacuum 
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tubes was obtained from the Telefunken Company, and is the 
subject of this report. It covers their work on metal-ceramic 
tubes, glass solder, and aluminum coated iron substitutes for 
nickel. Technical details on the work of the Telefunken Com- 
pany are given in the translation, included here, of Patent DRP 
761,322, applied for December 6, 1941, not as yet printed, in 
connection with a report on lower coefficient of expansion 
solders, dated January 13, 1944. Drawings are included. 


PB 20263. Use of a specially designed magnetic amplifier in 
computing-circuits. (NDRC Report 14-437.) May, 1945. 59 
p. Price: Microfilm—$1.00; Photostat—$4.00. 


Amplifier circuits are described which use specially designed 
non-linear transformers. These circuits lend themselves to the 
solution of certain computing problems, such as addition, differ- 
entiation, and integration. Tests on different models show that 
a precision up to 0.1 percent and even better can be obtained. 
Zero fluctuations which determine the long-time stability can 
be eliminated by an automatic zero adjustment arrangement 
These circuits can be of use in computers connected with navi 
gational or range finding radar equipment. Tables, diagrams, 
and graphs are included. The report was done under contract 
with Cornell University. 


RADIO-FREQUENCY EQUIPMENT 


PB 16388. Radio-frequency transmission lines and dielectric 
materials. (JIOA Report 62). Dec., 1945. 65 p. Price: 
Microfilm—$1.00 ; Photostat—$5.00. 


This report is on the investigation of German developments 
in the subject fields. It is the result of an intelligence search 
made by members of field teams and a gathering of information 
from many sources.. The major considerations of this report 
have to do with r-f coaxial cables, solid dielectric coaxial cables, 
mostly-air coaxial cables, the special constructional features of 
inner and outer conductors, protective covering of cables, special 
types of coaxial lines, wave guides in radar equipment, fittings 
and connectors for transmission lines, rotating joints for rec- 
tangular guides, twin cables, dielectric and plastic materials, 
ceramic materials, condenser materials, and testing methods and 
equipment. Also included as an appendix is Target No. T4/24 
which is a list of problems on the subject, on which information 
from German developments is desired. Appendix II lists addi- 
tional reports on r-f transmission lines and dielectric materials. 
Appendix III lists the targets visited and the visiting teams. 
Appendix IV is an extract from a memorandum by Lt. (j.g.) 
G. M. Robertson, USNR, on a visit to the Vascha Kabel Werke, 
A.G. Appendices V to IX are reports of German scientists on 
the subject. Eight sheets of photostats of German r-f cables 
and components of testing equipments are included. 


PB 15316. General characteristics of enclosed spark gaps 
with emphasis on aluminum cathode series gaps. (MIT Radia 
tion Laboratory Report 682-3.) Jan. 19, 1946. 75 p. Price: 
Microfilm—$1.00; Photostat—$5.00. 


Major consideration is given to the more fundamental aspects 
of the design and operation of series gaps having cylindrical 
aluminum cathodes and concentric iron or nickel anodes, and 
filled with a mixture of approximately 80 percent hydrogen and 
20 percent argon to pressures of 45. to 250 cm absolute. Brief 
mention is made of the main features of nine other types of line 
modulator switches on which appreciable work has been done 
during the past five years in this country and in Great Britain. 
This shows about where the cylindrical, aluminum cathode type ' 
series gap fits into the overall picture with respect to other 
available line modulator switches. Some design features and 
operating characteristics of ten different geometrics of alumi- 
num cathode series gaps are given. The anode to cathode spac- 
ing in these gaps varies from 0.156 in. to 0.375 in., and test con- 
ditions from 0.25 to 5.0 microsee pulse duration, 100 to 400 
amp peak current. Matters affecting the choices of gas filling, 
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° A standard motor engineered to 

meet the special requirements of 

your product, combines the performance and cost advan- 

tages of both a standard motor and a special motor. The 

motor is not just added to the product; it is built into the 

product. Consult with our engineers NOW if you plan to 

use production-run quantities of small motors (1/500 to 

Wy 1/15 H.P.) in your 1947 products. A skilled, experienced 

vi) ) factory engineer will meet with your engineers in your own 

MU plant. He’ll make a thorough study of your product design. 
\\\ Pe He’ll engineer the 
physical and electri- 
cal characteristics of 
End Product the motor you need 
—adapt a standard 


ti motor specially to 
your product. Write 
oa — today, describing 


briefly your product 


design plans. 


F. A. SMITH MANUFACTURING CO., INC. 
250 DAVIS STREET ROCHESTER 2, N.Y. 
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electrode materials, and electrode geometrics are discussed. 
From curves of operating voltage-range vs. pulse repetition, it 
is seen that the hydrogen-argon gas filling is satisfactory for 
present line modulator requirements. Measurements of corona 
and ionization current in neon tubes are given to indicate some 
of the effects of the Ra Br put in the tube to aid in starting. 
Some conclusions frorn studies of the erosion relative to alumi- 
num of beryllium, powdered beryllium, and sintered mixtures 
containing a low work function material are given. Some ob- 
servations concerning the erosion of aluminum from the cathode, 
and transfer of part of this material to the anode in the cylin- 
drical type gap are discussed. From data given, the variations 
in erosion and transfer are indicated as a function of some tube 
parameters and operating conditions. 


PB 18342. 
Contractor’s Report D-1-111.) 
crofilm—50¢; Photostat—$2.00. 

Irises are metal diaphragms with slits which are used widely 
in wave guides for “matching,” forming resonant cavities, or 
selecting a definite direction of polarization. This report gives 
formulas for the susceptance of irises in rectangular wave guides, 
having a slit going through the whole width or height of the 
guide. 


Transmission of irises in wave guides. (NDRC 
Nov., 1942. 16 p. Price: Mi- 


AMPLIDYNE 


An analysis of an amplidyne servomechanism. 


Feb., 1942. 29 p. Price: Microfilm 


PB 16206. 
(NDRC Report 14:184.) 
50¢; Photostat—$2.00. 


This report describes the theory and operation of an ampli- 
dyne servomechanism or follow up for position control as used 
in ordnance work. It is hoped that this will serve as a basis 
for further progress in the design of this type of equipment. 
While the method of presentation is mathematical because of the 
need for quantitative analysis, a “physical picture” is also given 
for each element in the system. Diagrams and bibliography. 
Report prepared at Massachusetts Institute of Technology, Ra- 
diation Laboratory. 


PB 20490. The amplidyne; how it works. U.S. Navy De- 
partment. Bureau of Ships. (NAVSHIPS 900,079.) Jan., 
1945. 9p. Price: Microfilm—50¢; Photostat—$1.00. 


This pamphlet was prepared primarily ‘for the use of subma- 
rine personnel, giving the basic principles of the amplidyne 
generator. This is an electro-mechanical device which will am- 
plify a small control signal into sufficient power to control a 
large motor. Among its uses are the rotation of radar antennas 
or sonar equipment. Diagrams and sketches illustrate the book. 


TESTING EQUIPMENT 


PB 20464. Non-destructive testing of materials. Siemens- 
Werner Werk “M,” Berlin/Siemensstadt. (BIOS Final Report 
214, Item 9.) nd. 4p. Price: Microfilm—50¢; Photostat- 
$1.00. 


Equipment using ultrasonics was developed at the Siemens 
plant for testing metals for the faults represented by very flat 
bubbles of air which often occur in- rolled metals. The trans- 
mitter was of a conventional design using quartz at resonance, 
at a frequency of 200,000 cps. Receiver consisted of a flat glass 
jar filled with oil with fine aluminum powder held in suspension. 
When sound entered the jar a pattern was clearly visible in the 
particles, indicating whether or not faults were present. Ultra- 
sonics were also used as an aid in soldering or in spot welding 
fine aluminum wire. A brief discussion of- the use of X-rays 
for testing metals at Siemens is also included. 


PB 20218. Behavior of metals under dynamic conditions 
(MS-109) : The design of a hydropneumatic machine for rapid 
load tensile testing. Progress report, Dec. 23, 1944. (OSRD 
Report 4774; NDRC Report 18:41; War Metallurgy Commit- 
tee Report M-461). Feb., 1945. 27 p. Price: Microfilm—50¢ ; 
Photostat—$2.00. 

The design and operation of proposed equipment for studying 
the influence of rapid loading and time at load on the initia- 
tion of plastic deformation of metals in tension are described in 
the report prepared at the California Institute of Technology. 
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The machine consists of a cylinder and piston actuated by a 
hydro-pneumatic system which would permit a load as high as 
20,000 Ib to be applied to a specimen 0.500 in. in diameter in an 
interval of 0.005 sec. or more. This load or a smaller load 
could be maintained on the specimen for any desired length of 
time greater than 0.001 sec. The application of the data which 
could be obtained from tests with this equipment is discussed. 
Drawings and schematic diagrams of this rapid load tensile 
testing equipment are included. 


PB 15959. Final report on commercialization of mica testing 
equipment, July 15, 1943, to October 3, 1944. (OPRD Report 
W-151.) Oct., 1944. 48 p. Limited free distribution; there- 
after: Microfilm—50¢; Photostat—$4.00. 


This report concludes the work in connection with the com- 
mercial trial of “An electrical system of classifying block mica 
quality” (see PB 15806 and PB 15960) by the use of two elec- 
trical instruments developed by Bell Telephone Laboratories. 
A brief resume of the entire project is given. Electrically se- 
lected mica is found suitable for the manufacture of all types 
and sizes of fixed mica-dielectric capacitors per AWS C75.3 up 
to and including CN70. An estimated saving up to 60 percent 
of the better mica now used in capacitors is indicated. Tables 
are included. This is a final report submitted by Bell Telephone 
Laboratories, Inc., on a project under contract with Western 
Electric Company. For addendum to this report see PB 15958. 


PB 15960. Progress report on commercialization of mica 
testing equipment. (OPRD Report W-116.) 1944. 14 p. Lim- 
ited free distribution; thereafter: Microfilm—50¢; Photostat— 


$1.00. 


This is a progress report under contract with the Western 
Electric Company. Work was done by Bell Telephone Labora- 
tories, Inc. A summary is given of test data received from four 
capacitor manufacturers on dielectric strength, insulation re- 
sistance and radio frequency heating of capacitors in which 
electrically selected mica was used. Tables are included. For 
earlier progress report see PB 15806; final report, PB 15959; 
addendum to final report, PB 15958. 


PB 15806. Progress report on commercialization of mica 
testing equipment; Commercial trial of an electrical system of 
classifying block mica quality, July 15, 1943, to February 15, 
1944. (OPRD Report W-88.) Feb., 1944. 31 p. Price: Lim- 
ited free distribution; thereafter, Microfilm—50¢; Photostat— 
$3.00. 


PB 20054. A new film thickness gage. First report, Project 
4/49. (Frankford Arsenal Ordnance Laboratory Report R-517.) 
June, 1944. 16 p. Price: Microfilm—50¢; Photostat—$2.00. 


The development and construction of a simplified instrument 
for measuring the thickness of nonmagnetic coatings on steel 
is described in this report. The principle of operation is as fol- 
lows: As a soft iron core is withdrawn from the field of an 
energized alternating current solenoid, the magnetic pull’ upon 
the core increases. If the solenoid is held in a vertical position 
over a coated steel article and lowered sufficiently to permit the 
lower end of the core to contact the surface, the distance through 
which it must be raised for the pull of the solenoid to overcome 
the attraction of the core for the ferromagnetic basis metal will 
vary inversely with the thickness of the coating. Details of the 
design of this instrument, its calibration, voltage, core size, and 
reproductibility are described. Photographs, drawings and plot- 
ted curves are included. 


SELENIUM DRY -RECTIFIERS 


PB 18781. Report on selenium dry rectifier developments. 
(U. S. Off. of Mil. Govt. for Germany, Field Inform. Agency, 
Tech. Final Report 706.) Jan., 1946. 41 p. Price: Microfilm 
—50¢; Photostat—$3.00. 


This report gives information on research in the field of 
selenium dry rectifiers, carried on at the laboratory of the 
Institute of Physics, University of Prague, under the direction 
of Prof. Gudden. This laboratory was sponsored by the SAF, 
Niirnberg, and carried out both fundamental investigations on 
selenium as well as experiments on commercial SAF rectifiers 


(Continued on page 230) 
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COMPRESSES TO .125. 


BEFORE ASSEMBLY 





PRACTICAL TOLERANCES FOR GASKETS 


AFTER ASSEMBLY 


Characteristics of sealing medium should determine dimensional limits 


Close tolerances in resilient gaskets are a luxury 
that is seldom justified. Whereas certain metal parts 
in an assembly may require a tolerance of .001”, the 
gaskets that seal it may not need to be held closer 
than .020” . . . provided that the proper resilient 
material is used. 

Because resilient materials deform under pressure, 
they cannot be processed commercially with the same 
precision as can a rigid material. For this reason, 
engineers should guard against the natural tendency 
to apply metal tolerances to non-rigid materials. Of 
course, where service requirements justify the very 
high cost of the extra manufacturing operations in- 
volved, resilient gaskets can be made with better- 
than-commercial tolerances. 

In assembling, a gasket is brought down to a pre- 
determined thickness, to a specified degree of compres- 
sion, or to both. Tolerances become critical only with 
a material of a relatively narrow range of compression. 
Obviously, a material with a wide range of compres- 
sion eliminates most gasket tolerance problems. 











GASKETS - SEALS 


SEND FOR FREE BOOKLET. 


For specification and application 
data on Armstrong’s more than 
50 resilient sealing materials, send 
for a free copy of the latest edition 
of ‘Gaskets, Packings, and Seals,”’ 
twelve pages, of helpful informa- 
tion. Address Armstrong Cork 
Company, Gaskets and Packings 
Department, 9509 Arch Street, 
Lancaster, Pennsylvania. 
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Fiber Sheet Packings Ld 


A material having a wide range of compression, 
Armstrong’s DC-100, seals the joint illustrated above. 
Because DC-100 combines cork with synthetic rub- 
ber, it is truly compressible. Side flow is negligible 
and no relief is necessary in confined applications. 
As shown in the drawing, a tight seal results whether 
the gasket is .187” or .167” before being assembled. 

While we recommend compression from 25% to 
3314%, under certain conditions our cork-and-syn- 
thetic-rubber compositions have sealed with compres- 
sion as little as 10% or as much as 50%. Obviously 
there need be little concern over tolerances with this 
type of gasket material. 

An Armstrong representative will be glad to help 
you analyze your sealing problems and suggest suit- 
able materials. His recommendations will be unbiased 
because he has a wide range of materials to offer. In 
addition to cork-and-synthetic-rubber compositions, 
these include synthetic rubber compounds, cork com- 
positions, fiber sheet packings, and rag felt papers. If 
you prefer, send working drawings and details to us. 


ARMSTRONG'S 
PACKINGS 





A) 







Cork Compositions e Cork-and-Synthetic-Rubber Compositions 








Synthetic Rubber Compounds ° Cork-and-Rubber Compositions 
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SINGLE PUSHBUTTON MOTOR STARTER 

A single pushbutton is a feature of this across-the-line 
a-c motor control for starting and stopping squirrel cage 
motors. The built-in single button is combined with an 
“on-off” indicating flag to simplify operations and to pro 
vide additional precision in machine operations, The start- 
er is of the solenoid tvpe with vertica straight line motion 


ind uses bridging type contacts. All contacts are of special 
silver alloy. Standard voltage ratings are 115 and 230 
(dual voltage) for single phase, and 110, 208, 220, 440 and 
550 volts for polyphase motors. Standard frequency ratings 
are 60, 50 and 25 cycles. Current ratings are 15, 25, and 50 
amp for starter sizes 0, 1 and 2 respectively (NEMA 
standard size numbers). 

For remote control stations the single-button feature is 
designed to operate through a suitable toggle arrangement 
to perform the necessary functions of starting or stopping 
the motor and actuating the “on-off” signal flag. Starte: 
enclosures are of heavy sheet metal, finished externally in 
machine tool gray and internally with aluminum lacquer 
Master Electric Co., Dayton 1, Ohio 


SPRING-DRIVEN STEPPING SWITCH 
Versatile, spring-driven stepping switch has been de- 
signed to perform a wide range of control functions such 
is selection of circuits, automatic control of a sequence of 


operations in a predetermined manner, counting, or totaliz- 
ing. Used as a selector switch, under the control of a dial 
or other impulsing device, this switch will select any de- 
sired channel or circuit path out of a total of 20 or 40. 
Maximum number of contacts for a 20-point switch is 8; 
for a 40-point switch, 4. Maximum operating speed with 
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remote control is 30 steps per sec. Average operating 
speed with self-cycling operation is 60 steps per sec. 

Basic elements of the switch are one or more wiper 
springs, fixed on a shaft rotated by a pawl-and-ratchet 
mechanism, actuated by an electro-magnet that responds 
to momentary current impulses. C. P. Clare Co., 4719 
W. Sunnyside Ave., Chicago 30. 


SMALL SYNCHRONOUS MOTOR 

A small, synchronous motor, requiring an input of only 
1% watts, produces a starting and synchronous running 
torque of 10 in.-oz. at 1 rpm, and is particularly adaptable 
for industrial timing devices and controls. Overall dimen 
sions are 2 in. x 2% in. x 1% in. Increase in torque has 
been attained without a corresponding increase in weight, 
which is approximately only 9 oz. 

Gears are enclosed in a die-casting that supports the 
bearings, and seals in the lubricant. Another feature is 


that the rotor shaft runs in a collar of oil rather than 
against a high-speed bearing surface. 

Available voltage ratings range from 1 to 250 and fre- 
quencies from 25 to 120 cycles. Direction of rotation may 
be selected either clockwise or counter-clockwise. Speeds 
may be had as required. Standard model illustrated is 
rated 100-125 volts, 60 cycles, and has a load shaft speed 
of 4rpm. Kurman Electronics Corp., 35-18 37th St., Long 
Island City 1, N. Y. 


MODIFIED STYRENE MOLDING POWDER 


A thermoplastic injection molding powder (Plexene M ) 
is a modified polystyrene developed for use at temperatures 
above the heat distortion point of unmodified styrene com- 
pounds. It is claimed to be superior to standard polysty 
renes in weathering properties and in resistance to chem- 
icals, and to have improved machining characteristics. Heat 
distortion temperature of Plexene M is 192 F (ASTM 
D648-45T). The material is easily molded in commercial 
injection presses. It requires slightly higher cylinder tem- 
peratures than conventional styrene formulatons, with best 
results in the 430-480F range. 

Power factor is of the order of 1.0; dielectric constant, 
3.0, and dielectric strength (short time test), 350 volts per 
mil. Arc resistance is reported as superior to styrene, but 
tracking is shown after about 140 sec. (All standard 
ASTM tests.) Plexene M is available in its natural color, 
amber, also in various translucent and opaque colors rang 
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Acme 
Now Shares Its Varnish Secrets 


The full line of electrical insulating varnishes developed 
during years of intensive research and actual production 
in the Acme coil winding plant is now available. This line, 
including thermosetting and oxidizing varnishes fresh from 
an outstanding job in vital war applications, will enable 
you to achieve the highest known standards in coil treat- 
ment. 


SYNTHETIC THERMOSETTING 


Advantages: Unusually flexible baking schedules 
—low viscosity and high solids content—high di- 
electric strength (over 1800 v. per mil)—excellent 
chemical and insulation resistance—thorough im- 
pregnation with material reduction of “voids —low 
drip coefficient—rapid, deep-drying properties. 
Clears and blacks. 


COIL MOLDING COMPOUNDS 


A series of war-tested, thermosetting organic resin 
compounds which are practically 100% solids—and 
not thermoplastic. The real antidote for “voids,” 
heat, moisture and “corona” troubles. 


OXIDIZING BAKING VARNISH 


Another Acme specialty composed of clear gums 
and vegetable drying oils. Makes a flexible, mois- 
ture-resistant outside film of fine insulating qual- 
ity under elevated temperatures. A perfect im- 
pregnant for shallow-wound coils; good outside dip 
for field and controller coils, transformer wind- 
ings, etc. : 


Send for the New Acme Catalog 
THE ACME WIRE CO., NEW HAVEN, CONN. 


Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


VARNISHED INSULATIONS - 


PRODUCTS 


154 








MAGNET WIRE - COILS 


ing from ivory to black. Complete table of properties 1 
available from the manufacturers. Rohm & Haas Co 
Washington Sq., Philadelphia 5, Pa. 


MINIATURE SELENIUM RECTIFIER 


Midget-type selenium rectifier, measuring only 1 in. i: 
diameter and % in. in length, has been designed to replac: 
rectifier-type tubes in portable and automobile radios, thu: 


permitting increased compactness in set design. Tests are 
reported showing the operating life expectancy of this rec- 
tifier to be many times that of the conventional 117-vol: 
filament tube it replaces. The rectifier comprises 5 sele- 
nium discs made on aluminum base plates connected in 
series. A minimum of mounting hardware is used and only 
two soldering operations are required for installation. 

The rectifier is designed to withstand safely the inverse 
peak voltages normally obtained in various radio circuits 
when ‘half-wave rectification of usual a-c line voltage is 
employed. Continuous currents up to 100 ma can be ob- 
tained with a temperature rise considerably below the safe 
limits for selenium rectifiers. High momentary currents. 
such as obtained in charging a condenser, are not injurious 
to the rectifier. General Electric Co., Tungar & Metallic 
Rectifier Div., Bridgeport 2, Conn. 


PHOTOELECTRIC CONTROL UNIT 
High-speed photoelectric control units (Series 20 and 
21) have been designed for a wide range of industrial ap- 
plications such as motor or valve control, short-range sig- 
nal systems, counting operations, machinery safeguards, 
etc. The phototube is available either integral with the 
housing or in a small separate housing, thus permitting use 


Seg 


of the control where space is limited. Hermetically sealed 
oil-filled condensers and high wattage resistors are incor 
porated to assure rugged, efficient service under sever: 
operating conditions. 

Relay is DPDT and operates in %0 sec. Contacts ar: 
pure silver. Operating range is 20 ft. Maximum rating 
10 amp, 115 volts, a-c; 5 amp, 230 volts, a-c, non-inductiv: 
load; % hp, 115/230 volts a-c, with both poles in paralle’ 
Sensitivity adjustment provides for relay operation at am 
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2 REPLACEABLE 
CAPSULE BEARINGS 
WITH SNAP-RING 
FOR EASY DISASSEMBLY 


NOTE THESE FEATURES: 


Precision-stamped bearing shell 
(1); with mounting diameter (2); 
concentric with centerline of 
spherical seat (3); against which 
is pressed the self-aligning 
powdered metal Sleeve-Bearing 
(4); the Sleeve-Bearing is held in 
place by a sturdy Spring (5); 
which rests against ledge of the 
inner Stamping (6); whose func- 
tion is also to acf as an oil 
shield. Lubrication is provided 
by the large circular felt wick 
(7); which can be re-oiled 
through the oil hole (8); from 
oiling ports provided in the 
motor end castings. 





GED EASTERN AIR DEVICES, INC. 


583 DEAN STREET ® BROOKLYN 17, N. Y. 































An Affiliate of THE FRED GOAT CO., INC., Est. 1893 
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‘“DIALCO”’ PLN-849 Pilot Lights 


DESIGNED FOR THE NEW NEON-51 LAMP 


Feature BUILT-IN RESISTORS 


i. 


FOR 
10 VOLTS 
and 
HIGHER 


Resistor integral with socket 
assembly. Value to suit sup- 
ply voltage. 

oulded Bakelite Socket. 


. Full-view Jewel Plastic Cap 


for visibility at all angles. . 


- Rugged terminals, binding 


screw or permanent soldering 


type. ; 
. High resistance to vibration or 


shock. 


. Supplied complete with bulbs. 


Write today 
for samples 


and prices. 
There is no 
obligation. 


EL 
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ANOTHER 
SPECIAL BY 
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(Patent Pending! 


A RUGGED UNIT. Consumes a small amount of current 
(under one milliampere) and has dependable long life. 
FEATURES: 


N_ BUILT-IN 

N RESISTOR 

§ HOUSED 
IN SPRING 
CONTACT 
EYELET 
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predetermined level of illumination within the range of 10 
to 50 foot-candles. Weight is 11 lb. Photoswitch, Inc., 
Cambridge 42, Mass. 


LEVER ACTION SWITCH 


Lever action switches (Series 5000 and 6000) have been 
designed for a broad field of applications in industrial 
equipment and test apparatus, and particularly for commu- 
nications and sound equipment. This switch provides a to- 
tal of 26 circuit combinations, 13 each shorting and positive 


non-shorting, including 2, 3 and 4 positions. All have 
positive indexing at 20 deg between positions. Switch 
contacts will make and break 120 ma at 110 volts d-c, and 
50 ma at 250 volts d-c, both based on resistance load for 
10,000 cycles of operation. Contacts will carry 10 amp 
without excessive heating. Current carrying capacity var- 
ies as with load, frequency and voltage. P. R. Mallory & 
Co., Inc., Indianapolis 6. 


MIDGET TWO-PHASE A-C MOTOR 

Midget, 2-phase, 500-cycle a-c drag-cup motor (Model 
GZ) designed originally to maintain continual alignment, 
to synchronize circuits for engagement of an automatic 
flight control, and for other control functions in civilian 
aircraft applications, is also made available for suitable in- 
dustrial applications. Mechanical power output of this tiny 
motor is 7.4 milliwatts (approximately 99 one-millionths 
hp). It produces approximately 0.002 oz-in. torque at 


sp 


5000 rpm. Weight is less than 0.05 lb. Illustration shows 
motor (right) and a synchronizing signal-voltage produc- 
ing device. Lear, Inc., 110 Ionia Ave., N. W., Grand Rap- 
ids 2, Mich, 


SELF-LOCKING U-BOLT NUT 

An extra strong U-bolt nut of the self-locking type 
(trademarked ESNA) has been specially designed for leaf 
spring fastenings where severe operating conditions pre- 
vail. The nut is so designed that all of the four bolt legs 
carry an equal share of the load. The nut can be accurately 
preloaded to meet original manufacturer’s specifications. 
Self-locking action is based on the built-in red elastic com- 
pression collar. 

Suitable for producing bolt loading as high as 70,000 
psi, this nut can be used not only on automotive equipment 
but can also be designed into industrial products where a 
normal bolt loading of 40,000 psi has to be exceeded. Avail- 
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Foster Wheeler Corporation uses Alcoa Aluminum 
gill rings on its economizer tubes to reduce weight 
and space. The reduction in space is due to two 
characteristics of aluminum—the ability to pro- 
vide more surface per foot and the higher rate of 
heat transfer. (An economizer recovers heat which 
would otherwise be wasted up the stack, and uses 
it to raise the temperature of boiler feedwater.) 
Aluminum’s high heat conductivity speeds the 
transfer of heat into the water. 


Aluminum’s high resistance to corrosion helps 
account for the long life of these economizers. 

Die-cast by Alcoa, these gill rings, as received 
by Foster Wheeler, need no finishing to prepare 
them for assembly. Alcoa Aluminum die castings 
have close dimensional tolerances and smooth 
surfaces. 

Whether you’ve a problem of heat transfer or a 
need for die castings, we are ready to serve you. 
Call the nearby Alcoa office, or write ALUMINUM 
Company or America, 2179 Gulf Building, Pitts- 
burgh 19, Pennsylvania. 


5 oe rey 
ALCOA auminum ™ 
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MANY USES—BIG SAVINGS 
WITH 


CERRO “=: ALLOYS 


CERROMATRIX—250° F. For securing punch and die parts; anchoring 
machine parts; short run forming dies, etc. 

CERROBEND—158° F. As a filler for bending thin-walled tubing—melts 
out in boiling ee Also used for automotive and aircraft assembly 
jigs, forming dies, ete. 

CERROSAFE—165° F.—190° F. Used for proof-casting cavities, in molds, 
forging dies, duplicate patterns, etc. 

CERROBASE—255° F. Used in electroforming dies, molds, etc. 
CERROTRU—281° F. Metal molds for wax patterns used to make pre- 
cision castings. 

CERROLOW—117° F. — CERROLOW—136° F. and CERROLOW—174° F. 


REPRESENTATIVES & DISTRIBUTORS 


ANSONIA, CONN.: L. Heres De Wyk & Co., 89 Main St. 
BOSTON 16, MASS.: Robert P. Waller, 80 
BROOKLYN 1, N. “Vai Belmont Smelting G Refining Warks, 


330 Belmont 
CHICAGO 6, is ‘Sterling Products Co., Jefferson St. 
CLEVELAND 14, OHIO: Die Supply Co. i305 ase ioe Ave. 
DETROIT 7, MICH.: Castaloy Metal Soles Co., 197 S$. Waterman Ave. 
HOUSTO : Metal Goods 16 Drennan St. 
KANSAS city 8, MO.: Metal Goods Corp., 1701 Baltimore 
LOS ANGELES 21, CALIF.: Composite Die Supply Co., 1855 Industrial St. 
MILWAUKEE 3, WISC.: Willioms-Coltins, inc., 2409 State St., 
MINNEAPOLIS 1, MINN.: Northern Mac hinery & Supply Co., 

Lumber Exchange Bidg. 

MOLINE, ILL.: Sterlin Products Co., 1524 Third St. 
NEW ORLEANS, tal Goods Corp., 413 Canal Bldg. 
NEW YORK 5, N ae Belmont Smelting & Refining Works, 

Cerro-Alloy Div., 37 Wall St. 
PHILADELPHIA 2 PA.: Jockson Associates, 152 N. 15th St. 

snd. Metal Goods Corp., 5239 Brown Ave. 

TULSA . 5 ORLA Metal Goods Corp., 19 E. Cameron 
TORONTO 8, ONT.: The ae Metal Co., 721 Eastern Ave. 


CERRO DE PASCO COPPER CORPORATION 


40 Wall Street New York 5, N. Y. 


FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


eerie & HUDEPOHL 


Solderless Terminal Lugs and Connectors 


THIRD AND VINE STS. CINCINNATI! 2, OHIO 











able in eight sizes. Elastic Stop Nut Corp. of America 


Union, N. J. 
RADIO INTERFERENCE FILTER 


Compact, general-purpose radio interference filter of the 
capacitive inductive type is designed for elimination of ra 
dio noise energy resulting from the operation of many 
types of electrically operated appliances and apparatus and 
fluorescent lights. The filter (IF-54) provides very higt 


attenuation over a wide frequency range and is rated at 2 
amp, 120-200 volts a-c. It is hermetically sealed, and is 
wax filled and impregnated. Cornell-Dubilier Electric 
Corp.. South Plainfield, N. J. 


SMALL AIR-TYPE CAPACITOR 


Air-type capacitor (designated Hi-Q) features small size 
(less than %4 in. diameter and 1%e in. length) and is said 
to have exceptional mechanical and electrical stability plus 
ease of adjustment. It may be used beyond 500 mc for 
trimming or tuning. Design consists of two sets of concen 
tric aluminum cylinders which are moved together or apart 
along a common longitudinal axis by means of a screw. 
Rotor and stator are one-piece assemblies and have a low 
inductance value. Capacitance range is 3 to 30 mmf and 
linear relationship covers 27 mmf over three full rotations 


A special retention spring assures permanence of selected 
settings. Two solder terminals are provided. Capacitor 
is light enough for direct mounting on connecting leads. 
Illustration shows capacitor disassembled. North Amer- 
ican Philips Co., Inc., 100 E. 42nd St., New York. 


STANDARDIZED SPEED REDUCERS 


Standardized line of compact speed reducers, built around 
double-enveloping Cone-Drive gearing is announced in a 
wide range of models for a variety of applications. The 
line includes models with pinion under, pinion over, and 
with gear shaft vertical, Ratings range from fractional 
horsepower to inputs of 800 hp to the pinion. Center dis 
tances of from 2 to 18, in. cover a power-transmission range 
equivalent to 3 in. to 24 in. center distance in worm gear- 
ing. Assemblies are either right or left hand. Available 
ratios range from 5:1 to 70:1. All parts for any model of 
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A typical set-up for notching and piercing. 


Pierced and notched with Whistler multi-use 
adjustable dies. 


WHISTLER 


MULTI-USE 
Adjustable Dies 


You save press time and speed production by combin- 
ing corner notching dies and group dies in the same 
set-up with adjustable piercing dies. Press operations 
are reduced to a minimum. Engineering changes 
effecting relocation or sizes of holes can be made with- 

out delay right on the press. 


Whistler multi-use adjustable 
dies are available from stock... 
a day or two from your plant 
...in all standard sizes from 42” 
to 3” diameters...round, square, 
ovals and rectangles. Notching 
and group dies to order. In addi- 
tion to mighty attractive sav- 
ings in original die costs there 


Wane: 
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MULTI-USE 
ADJUSTABLE 


is this important advantage of eliminating weeks of 
production delay. 


Re-arrange Whistler multi-use adjustable dies in as 
many different set-ups as your production calls for... 
you actually make up die sets from units in stock and 
reduce costs per job to an unbelievably low figure. All 
parts of like size are interchangeable. 


Get all the facts on how Whistler adjustable dies can 
speed your production...cut your costs. Write today 
for the Whistler Catalogs. 


S. B. WHISTLER & SONS, Inc. 


752-756 MILITARY ROAD BUFFALO 17, N. Y. 


PERFORATING DIES 











tagged for the big jobs! 


TLD eXae) 
ELECTRIC 
SOLDERING 


Follow the leaders — and 

you'll vse HEXACON! For 

rugged, heavy duty work or 

for light, intricate work...for 

continuous production or 

hard-to-get at work... here's 

the answer. One reason is 

“Balanced Heat” — dissipating 

excessive element-impairing 

heat — and minimizing element 

-burn-outs and tip replacements. 

Another, is their light weight and 
efficiency. 


LITERATURE AVAILABLE — The com- 
plete HEXACON line of screw tip 
and plug tip irons from 40 to 700 

watts, and with tip diameters ranging 
from %” to 1%”, is fully illustrated and 
described. Write today; no obligation. 


HEXACON ELECTRIC COMPANY 


177 WEST CLAY AVE., ROSELLE PARK, N. J. 


———— A—7z 1 
Da 


TYPE P-150 
(illustrated) 


| 


| 





| full capacity when solenoid is energized. 


| sures from 125 to 150 Ib. 


| ity appreciably. 


a given size are interchangeable. Cooling fins are pro 
vided on every model, thus stepping up the thermal capac 
The fins also serve to increase rigidity 
and strength of the housings. Cutaway views of a standar: 


| model show how the double enveloping of the gearing makes 
| possible greater compactness of housings. 


| Co., 7171 E. McNichols Rd., Detroit 12. 


Michigan Too! 


DIRECT-ACTING SOLENOID VALVE 

Heavy-duty, direct-acting solenoid valve has been de 
signed to provide automatic controls for a wide range oi 
applications in industrial equipment and combines imme 
diate full flow with ability to operate under differential 
pressures up to 150 lb. It may be ‘used for all types of 
liquid level control. 

A special lever arrangement provides ample power to in- 
sure positive opening of the valve. Single seat construc- 
tion is designed to eliminate trouble sometimes encountered 


| with pilot-operated valves when foreign matters freeze the 

| piston. 

| range, and enables this valve to handle hot liquids or steam 
up to 365 F. 


This feature also serves to increase the temperature 


It opens instantly to 
Type HH is 


In normal position valve is closed. 


available in sizes from % in. to 1% in. for differential pres- 
Type HL, sizes 1 in. to 3 in, is 


for medium and low differential pressures. Standard mod- 


| els are made for operation on 110-, 220- or 440-volt, 60- 


cycle power supply. Illustration shows interior view. 


| Johnson Corp., 800 Wood St., Three Rivers, Mich. 


EXPLOSION-PROOF SWITCH 


Pressure-operated, explosion-proof switch (Series 320) 


| has been designed for use in atmospheres containing explo- 
| sive elements, such as covered by UL listings Class | 
| Groups C & D, and Class II Group G. The switch incor- 
| porates an explosion-proof Micro Switch and separately 


housed pressure and electrical controls, thus providing for 
adjustments in the pressure system without the necessity 
for disconnecting or exposing the electrical circuit. Avail- 
able models provide uniform pressure control from 25 to 
2500 psi; minimum differential adjustment 20 psi, maxi- 


' mum 200 psi. Electrical connections: ¥%-in. female pipe 
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Flash-Welded Aluminum (or Steel) Sash Hits 
New Production High on 1 Federal Welder 


Note that in mony cases 
the two sections mitre 


joined are not alike either It’s a Federal F4 Flash 


in size or shape. Welder 


Flash Butt Welding Setup > im 
<4 Flash Mitre Welding Setup 
NOSE, THIS LAST: ; : 

WOUS PARENT METAL HE manufacture of strong, light-weight metal sash received a great 
impetus when Federal pioneered development of resistance welders to 
automatically weld butt or mitre joints of intricate cross-sections. 





It now takes about one second of welding time to flash a mitre joint stronger 
than the parent metal on the Federal F4 Flash Welder shown above. It is 
typical of present day equipment which is helping fabricators of aluminum sash, frames 
and doors to attain a new high production output. This “four-in-one” machine, equipped 
an with combination cams (a new feature) is adaptable to either aluminum or steel sash, with 


Pi simple changes of gears and tap settings. In addition, it welds either mitre or butt joints. 
Y? yO 
<<? Alternate setups are made simply by rotating the clamp assemblies as shown in the 
Se ew 7 owt! 
wer ae smaller illustrations. 
oS + o . . . . . 
pr™ A few of the many special sections now being production welded in aluminum are shown 
ao at left. Production rates vary with the cross-section and method of loading, but all are 


in high output range that makes other methods unprofitable by comparison. 


This, as the evidence shows, is the modern way to make metal sash with rigid unbreakable 
joints, which finish nicely. It is typical of the short-cutting, cost-saving methods possible in 
all-sorts of metal fabrication with the use of Federal resistance welding. It’s time to find 
out how this applies to YOUR production. 


ederal-= 


oe MACHINE AND WELDER CO. 


Sommer end Adoms Co., Cleveland—SPECIAL HIGH PRECISION MACHINES 
The Warren City Mfg. Co, Warren— WARCO PRESSES ond PRESS BRAKES 
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ASSEMBLING 


HOLTITE 


SHEET METAL 


| Dnead Forming SCREWS 


Speed Nuts are Speedier 
when used with HOLTITE 
“Thread-Forming’ Screws 


_By cutting perfect mating threads in any material as they ore 
turned in drilled or molded holes, these hardened speed fasten- 
ings eliminate the time, cost and hazards of tapping operations. 
Setting up tighter they resist the loosening effects of vibration 
and insure strong, enduring fastening of parts in your assembly. 


Our Engineering Staff will gladly study fastening problems 
that confront you, and make recommendations for the most 
efficient solution. Frequently, a Special fastening designed for 
the specific application, eliminates the part to be fastened by 
including it in its design. Thus, an extra part is eliminated and 
oRRer Senay, 


Muu 
pt 14 «0 exer 





| cally in contact. 


tap. Switch is SPDT, rated 10 amp at 125 volts a-c. Pres- 
sure connection: %-in. female NPT. Total weight of unit. 
including mounting bracket, is 334 Ibs. Overall dimen- 


sions: 35@ in. x 334 in. x 5% in. high. Meletron Corp.. 
950 N. Highland Ave., Los Angeles 38. 


HIGH-GLOSS ENAMEL FINISH 
High-gloss, air-drying enamels (trademarked Coprene ) 
| formulated with a modified synthetic rubber base have 

been developed for use as finishes on steel and other meta! 
surfaces, as well as on wood, on equipment where a chem 
ically resistant, tough and flexible finish is required. These 
enamels are also available in formulations incorporating 
metal powders to produce metal-like coatings and ham 
mered metal effects. Maas & Waldstein Co., 438 Riversid: 
Ave., Newark 4, N. J. 


ONE-PIECE SOLDERLESS CONNECTOR 

Vibration-proof, vise-type construction is featured in this 
one-piece solderless connector (Series 7000) designed fo: 
heavy-duty purposes. Application is simple: After hook- 
ing on the connector, it is only necessary to tighten one 
bolt. The wide jaws of the connector provide a greater 
area of contact and thus serve to reduce stresses in the 
conductors. Pressure over the conductors is equally dis- 
tributed by means of a spacer bar of high conductivity cop- 
| per, thereby relieving the high stress at the point wher: 


| 


strands of two conductors are in contact. The grooves ar: 
shaped to fit conductors so that all strands are kept electri 
Jaw edges are rounded to protect con- 
ductors from being marred. Connectors are available in a 
wide range of sizes. Fargo Manufacturing Co., 937 Main 
St., Poughkeepsie, N. Y. 


TWO-CIRCUIT DIFFERENTIAL SWITCH 
Industrial differential switch (No. 555-639) has been de- 


| signed for applications where two circuits require inde- 


pendent control at equal or different pressures. Typical 
application would use circuit A to operate an “off-on’’ de- 


| vice for normal operation, while circuit B is left free to 
| operate a cut-off or alarm signal when excessive pressures 
| are encountered. 


Switch is available with either circuit for operation on 
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OW aI 
BRUSH ITEMS? 


C sonnet the number of motor and generator 
brush sizes and types your company orders and 
stocks. The number will surprise you. Even more 
startling, if you investigate further, is that a great 
part of this inventory is really unnecessary! 
National Carbon Company, Inc., has launched 
a program of simplification and standardization 
to the greatest possible degree of carbon, graphite, 
and metal-graphite brush specifications. Eventu- 
ally, the result of such effort will be the stocking 
of brushes of standardized types and grades. 
It’s a certainty that you can save money for 
your company by reducing the variations in brush 
specifications and by streamlining your brush 
orders and inventories. National Carbon Co., Inc., 


HOW BRUSH 
SIMPLIFICATION 
PAYS: 


1. Price advantage 
through quantity dis- 
counts. 


2. Reduction of small 


orders—saving time in 
bookkeeping, billing, 


and accounting. 


3. Less money and 
space tied up in brush 
stocks. 


4. Less time needed to 
handle stock. 


is ready to assist you in taking advantage of this 
program. Simply get in touch with our nearest 
Division Office today. Dept. EM. 


The word “National” is a registered trade-mark of 


Unit of Union Carbide and Carbon Corporation 


UCC) 


30 EAST 42nd STREET, NEW YORK 17, N. Y. 


‘ 
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Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 





20 mea pure 


for DOMESTIC 
-ELECTRIC APPLIANCES - 


Y-26 High-Heat Mica Plate is a composite, inorganic- 
bonded highly-integrated sheet mica insulating mate- 
rial built up from mica splittings, and approximating 
raw mica in all physical properties. 
Completely inorganic, odorless, and smokeless. 
High mechanical strength and integration. 
High dielectric strength. 
High durability and moisture resistance. 
Resistant to temperatures up to redness without 
change. 
Does not react chemically with resistor materials. 
Unaffected by oils or organic solvents 
Does not deteriorate when stored. 
Available in sheets of large area or in full-size 
punchings. 
Can be stamped cleanly to specified design. 
Inquiries are invited. Samples for test purposes and 
pamphlet will be sent on request. 
e Our engineering service is available at any time 
to help solve your insulating problems. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE.. WALTHAM, MASSACHUSETTS 
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WIRE WOUND CERAMIC 
RESISTOR CAPACITORS 


ELECTRICAL REACTANCE 
CORPORATION 


FRANKLINVILLE, N.Y. 


pressures from 1 to 17 psi. Nominal pressure differential 
between on and off position is held to close tolerances and 
may be specified within 1 to 10 psi. Maximum current 
capacities; 10 amp at 120 volts a-c. Pressure connection 
14 in. standard female pipe thread. Weight is 8 oz. Switch 


comes with both circuits normally open, normally closed, 
or with either circuit normally closed and the other closed. 
Cook Electric Co., 2700 Southport Ave., Chicago 14. 


SOLENOID VALVE FOR HIGH VACUUM 
EQUIPMENT 


Solenoid valve described as the first specifically designed 
for control functions in high vacuum equipment, is avail- 
able in 34-in. and %-in. seat sizes, in normally open position. 
Connectors in the valve close instantly when the electro- 


magnet in the cylinder is actuated. A typical application of 
this solenoid valve is to provide automatic control with high 
vacuum equipment used in the processing of refrigerator 
units, where the units are exhausted, filled with refrigerant 
and sealed-off under high vacuum. Distillation Products, 
Inc., 755 Ridge Rd. W., Rochester 13, N. Y. 


ENCLOSED FRACTIONAL-HP MOTOR 
Totally enclosed, explosion-proof, fractional-horsepower 
motor (Model 10) shown here has been designed for a wide 
field of applications, particularly for intermittent service or 


short-duration, high-speed operation. Motor is built to 
operate with unimpaired efficiency within a temperature 
range from —40 to +150 F. Armature is dynamically bal- 
anced. Available in sizes from 6 to 115 volts, the motor can 
be wound for unidirectional rotation or reversible opera- 
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Protection of the electrical contact assembly from contamination or 
physical damage, without interfering with sensitivity, is essential to 
accurate thermostat operation. The outer shell of the FENWAL 
THERMOSWITCH Control serves both as the temperature sensi- 
tive element and as a protective enclosure for the internal parts. No 
additional protective material or covering is necessary to give the 
THERMOSWITCH Control contact assembly. complete protection 
under normal use. In applications where excess vapor is present, 
moistureproof seals are available for further protection. This pro- 
tective feature in design assures Continuous accurate temperature 
control. 


Cross-section drawing of the basic Cartridge THERMOSWITCH 
Control shows the enclosed assembly. The photograph of the Sub- 
mersion THERMOSWITCH Control is an example of a Fenwal unit 
with additional moisture proofing device. 


No other temperature control offers so many advantages. Test and 
compare — you'll find FENWAL controls best suited for your appli- 
cation. Send for the Thermotechnics Booklet Fourteen Facts in FEN- 
WAL’S: Favor which will help you solve your temperature control 
problems. 
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ENCLOSED ASSEMBLY 


a6 of the Fourteen Facts in Fenwal's Favor". 


FENWAL INCORPORATED 


51 PLEASANT STREET 
ASHLAND MASSACHUSETTS 


Thermotechnics for Complete Temperature Regulation 
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e e e AS CLEAN AND 
SHARP AS YOU CAN DRAW 


Special mechanical processing gives Arkwright Tracing 
Cloths a translucence that produces perfect reproduc- 
tions. That’s why there are no distortions or “ghosts”, 
caused by pinholes, specks or thin spots . . . simply 
clean, sharp lines. 


Arkwright has been preferred for over 25 years, because 
of its unique ability to produce prints just as crisp 
and precise as it is possible to draw . . . and do this 
months and even years after tracings have left the 
board. Arkwright literally “builds” permanent trans- 
parency into every sheet by a special mechanical process. 
Arkwright tracings reproduce as if nothing but the lines 
were going through the printer. 


And this cloth never becomes brittle with age. It can 
take erasure after erasure without wearing through. 


Check these things yourself at our expense. Send for free 
working samples. Test them thoroughly . . . you’ll soon 
see what we mean when we say “lines as clear as if 
suspended in air”. Arkwright Finishing Co., Providence, 
Rhode Island. 


Aburigh 


TRACING 


AMERICA’S STANDARD FOR OVER 25 YEARS 


CLOTHS — 


tion. Horsepower rating is up to 25. The motor can be 


used with three types of gear-reduction assemblies. It can 
be wound to meet specific requirements. 

Model X provides the same features, but is smaller, aver- 
aging %00 hp for continuous duty. It can be wound for a-c 
or d-c applications. A special gear train (A-17) is avail- 
able for use with this model. Electric Motor Corp., Div 
of Howard Industries, Inc., Racine, Wis. 


HIGH PRESSURE HYDRAULIC PUMP 


Designed for high pressure applications this compact hy 
draulic pump (Series 700) can be used in materials han- 
dling equipment, machine tools, proportioning equipment, 
power transmission, and for many other purposes. The 


pump is a direct-drive, spur-gear type. It weighs only < 
lb and operates with a volumetric efficiency in excess ot 
90 per cent and a mechanical efficiency in excess of 80 pet 
cent. Four available models displace from 0.4 gpm to 9.6 
gpm at speeds up to 1750 rpm against working pressures 
up to 1000 psi. Standard models are designed for direct 
motor applications, but pumps can also be supplied for other 
drives. Power ratings vary from fractional horsepower to 
6% hp. McIntyre Co., 15 Riverdale Ave., Newton 58 
Mass 


SPECIFICATION TRANSFORMER 
The vertical-mounting type transformer shown here 
(Series 131) is one of 11 individual designs that employ 
standard parts for the construction of transformers to meet 
special specifications and characteristics. This particular 


model can be supplied to meet required electrical specifica 
tions in a range of capacities from 35 va to 500 va. Over- 
all dimensions are from 25% in. x 3% in. to 4%e in. x 5% 
in. The end bell construction serves to protect the coil 


against accidental injury. Acme Electric Corp., 35 Water 


St.. Cuha, N. Y. 
PINHEAD SIZE BEARINGS 


Minute steel balls, only 1 mm in diameter, are being 
made available for general industrial use. Typical applica 
tions would be as bearings in delicate precision instru 
ments. Originally, these tiny steel balls were developed 
for the new ball-point type of fountain pens. These balls 
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‘GENERAL @ ELECTRIC 


SEPTEMBER 1946 


FLUORESCENT 


> New Plant Capacity Assures Steady Supply 


P Full Range of Ratings to Meet All Design Needs 


> Long Design Experience Cuts Field Rejects to the Bone 


FOR STEADY supptY—Gencral Electric bal- 
last capacitors are produced at two 
large General Electric plants—at Fort 
Edward, N. Y. and at Pittsfield, 
Mass. They are a continuous-production 
product, manufactured in plants which 
have facilities for taking care of both 
present and expanded future business. 
Count on General Electric as a reliable 
source of supply. 

FOR FULL RANGE OF RATINGS, SHAPES, SIZES— 
The use of *Pyranol insulating liquid 
assures compact size. This, with a full 
range of ratings, and a full line of con- 
tainer shapes for every application, per- 
mits you to count on G-E ballast capacitors 
for complete manufacturing flexibility. 


FOR HIGH QUALITY THAT CUTS BALLAST 
resects—General Electric’s long experi- 
ence in designing and manchnttiring 
not only ballast capacitors, but other 
types of capacitors as well, is an assur- 
ance of high quality. There are millions 
of G-E Pyranol capacitors establishing 
excellent service records in all types of 
saupentont. One reason for this is that 

eneral Electric ‘‘goes to extremes’’ in 


40 (-409-6700 


subjecting capacitors co the most rigid 
inspection and quality control. From the 
initial selection and manufacture of basic 
materials, through each manufacturing 
operation, and throughout the most ex- 
acting inspection and tests, G-E capaci- 
tors are subject to constant laboratory 
supervision. You will find that it pays to 
count onG.E. for quality ballast capacitors. 


FEATURES OF G-E BALLAST CAPACITORS: 
1. Pyranol assures extreme stability at 


the high ambient operating tempera- 
tures of fluorescent ballasts. 


2. Pyranol impregnation assures longer 
life. 


3. Pyranol dielectric assures small size. 


4. Pyranol is non-inflammable. 


*Pyranol is a non-inflammable liquid dielectric with 
closely controlled characteristics, developed by General 
Electric and used in G-E Capacitors for over 13 years. 
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in cheese, size and location 
of holes — NOT IMPORTANT 


In a part to be fastened, size and 
location of holes — VERY IMPORTANT 


Can mean the difference between unnecessarily 
high assembly cost and low production as against 
low assembly cost and high production. 


‘ 


With labor costs higher than ever, management will 
scrutinize manufacturing costs more rigidly than ever. 


EVERY POSSIBLE SAVING WILL BE DEMANDED! 


Assembly costs will be no exception. A fraction of an 
inch difference, for example, in the size and location of 
a hole in a part to be fastened can mean the difference 
between using standard rather than special Milford 
Fastening Equipment—rivets and rivet-setting machines. 

Special equipment, of course, always increases costs 
sharply, often slows up assembly operations. 

To help plan assemblies for standard fastening equip- 
ment, Milford urges consultation, in confidence and with- 
out obligation, even before a part to be fastened reaches 
the drawing board. 


Milford’s vast experience in the intricate field of 
fastenings is yours. Use it freely — to cut costs, to speed 
assembly operations, to make better things at better 
profits. 


THE MILFORD RIVET & MACHINE CO. 
871 Bridgeport Ave 1014 West River St 
MILFORD, CONN ELYRIA, OHIO 


inquiries may also addressed to our subsidiory: 
THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA. 


Designers end Manufacturers of: SPECIAL COLD-HEADED PARTS; SPLIT, 
SEMI-TUBULAR AND DEEP-DRILLED RIVETS; RIVET-SETTING MACHINES; 
SPECIAL MACHINE SCREWS AND SCREW MACHINE PARTS. 
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weigh 7000 to an ounce. They are made to extremely fine 
tolerances from high carbon and chromium wire 0.045 in. 
thick. Some nine distinct operations and about 190 ma- 
chine hours are needed to process a batch of half-million 
balls. SKF Industries, Inc., Front St. & Erie Ave., Phil- 
adelphia 34, Pa. 


REMOTE SWiTCH-CONTROL UNIT 


Remote switch-control device for small machine tools 
comprises a 10-amp switch suitably connected to a control 
head through a flexible casing. The flexible feature makes 


it possible to mount the control head at a point most con- 
venient for the operator, while locating the switch box at 
any suitable position near the motor or adjacent to the 
wiring. 

The control head may be panel-mounted by means of a 
3g-in. hole, or by means of a simple bracket it may be 
mounted parallel to a table or on the edge of a frame or 
support. The flexible casing is of steel and can be run 
through oily areas without danger of deterioration. An 
oilproof and waterproof casing is also available. Casing 
may be cut to exact length needed. Swith box has threaded 
boss to take standard %-in. conduit. Arens Controls, Inc., 
2253 S. Halsted St., Chie: azo 8. 


FILM-TYPE PRECISION RESISTOR 
Film-type resistor for a wide range of precision applica- 
tions in the design of instruments, television apparatus, 
and other electronic or electrical equipment is characterized 
by a high degree of accuracy. Two sizes and ratings are 
now available: (1) 1 watt, dimensions % in. diameter x % 
in. length, axial leads, resistance range of 10 ohms to 35 
megohms at 1 per-cent accuracy; and (2) 2 watts, 4% in. 
diameter x 2 in. length, axial leads, resistance range 10 
ohms to 100 megohms at 1 per cent accuracy. A smaller 
size is being readied for production with the following 
specifications: 4% watt, % in. in diameter x 7% in. length, 
resistance range 10 ohms to 15 megohms at 1 per cent 
accuracy. Manufacturers also plan to supply the same re- 
sistors hermetically sealed in glass with accuracy of the 
order of 0.15 per cent. The resistors are made under 
license arrangement with Western Electric Company. 

Wilkor Products, Inc., 3835 W. 150th St., Cleveland. 


HEAVY-DUTY SELENIUM RECTIFIER 

Uses for this heavy-duty selenium rectifier stack (Type 
128) include such applications as welding equipment, large 
battery chargers, aviation equipment, electro-plating, and 
in many other fields where power requirements are heavy. 
The rectifier features double mounting studs and double 
center-contact construction. Rectangular, square-cornered 
plates replace the conventional round type, thus permitting 
either vertical or horizontal mounting, and also more effi- 
cient air circulation for plate cooling. 

Design provides for reduction of vibration and for sim- 
plification of a-c and d-c bus connections. Plates are rated 
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Wariex Synthetic Resin Coated Tapes are widely used 
in the fabrication of electric cables because of their high resistance to flame 
and their ability to bond with co-polymer resin jackets. e Vartex Synthetic Rubber and 
Neoprene Tapes are used for moisture resistance. ¢ Reinforced Tapes of each type are 
available where extra protection is needed against moisture, acids, and alkalis ¢ For 
high voltage cables there is a Vartex conducting tape. 


NEW JERSEY WOOD FINISHING COMPANY 


ay) ELECTRICAL INSULATION DEPARTMENT ¢ WOODBRIDGE, N. J 
li 
Ww 


Varnished Cambric Cloth Varnished Fibergteas 


Other Varter Pradueta 4 vorsres onic tore “Venlo Combination Sot enionon 


Varnished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 
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to withstand a rms voltage of 26 volts per plate, compared 
to the 18-volt plates previously supplied, thus providing a 
considerably increased factor of safety and allowable re- 


ESICO 
SPOT SOLDERING : 

MACHINE Dependability is only one 
of the many outstanding 
qualities enjoyed by all 
ESICO products for al- 
most 20 years. Efficient 
and economical operation 
are assured. with these 
fine tools. For better per- 
formance, get ESICO 
Soldering Equipment! 


Boa i 


verse voltage. Federal Telephone and Radio Corp., New- 


A real time-saver. Treadile-oper Write Today ark 1, N. J 
ated. Automatically advances iron 4 for Complete | : 
and solder, leaves operator's hands . Information on 


— the Esico Line INTERCHANGEABLE-ASSEMBLY RELAY 


ae Versatile relay features an interchangeable coil and oper- 


ates on any standard voltage or current. The relay (Series 
200) consists of two basic parts—a coil assembly and a 
contact assembly held rigidly together by an arrangement 
tositive TIP control prevents over of screws and lockwashers. Assembly can be completed in 
heating—tip cannot fall below sol r ce . 
jering temperature. The only prac a few seconds. The complete relay assortment permits 
tical method of controlling heat ir 
the tip—an exclusive ESICO fea 


rure! 


ELECTRIC SOLDERING IRON CO. Inc. 


ee eae 


many separate relay combinations by using any of nine 
standard a-c or d-c coils with either of two switch assem- 
blies, STDP or DPDT. An extra kit provides contact 
switch parts that permit contact combinations up to 4PDT 
Guardian Electric, 1627-J] W. Walnut St., Chicago 12. 


VIBRATION INSULATORS 


Rubber-and-metal devices (trademarked Vibro-Insula 
tors) for cushioning original equipment of all types are 
now available in three new models. Applications include 
portable apparatus, electric fans, pumps, office machines, 
etc. The rubber used in the insulators is of 45 durometer 
hardness and is said to provide improved stability and vi 


W herever extremely accurate control of intermittent 

machine operation is essential the Hilliard Single Revolu- 

tion Clutch is unequalled. Its accuracy has won for it the 
acceptance of Industry for cut- 
ting, punching and packaging 
operations. 


| 


TTT 


For the new series of 6 illustrated Bui 
letins furnished FREE upon request 
Featuring our complete line of Indus 
trial Clutches and Couplings - Over 
Running — Single Revol-tion — Friction 

Centrifugal—Overloac Release — Slip 


mi i HW ia ~ | i i | ) i" 1 bration absorption, as well as quieter operation. 


> Specifications are as follows: Type 130—maximum rec 
106 WEST 4TH ST ELMIRA N.Y ommended load, 132 lb, with maximum deflection at that 
TRIFUGAL SLIP OVER-RUNNING FRICTION OVERLOAD RELEASE load %e@ in., and minimum disturbing frequency 1200 per 
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Winning the 


_ Dependable performance through 
the years has won ot 
nishes top billing in the estimat 
of electrical engineering experts fir 
“coast to coast. Depend on this ae. 
name for uniform quality ...labor- 
atory-tested... proven in service. . 


er te iw we 
a ha a aa A 


; Distributed by 
: INSULATION MANUFACTURERS INSULATION AND WIRES _ TRI-STATE SUPPLY 
: CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 





min. Type 133—load, 180 Ib; deflection %2 in.; frequency 
| 1200 per min. Type 144—Iload, 60 lb; deflection % in.: 
frequency 1350 per min. Illustrations show Type 133 and 
| 144 (left). B. F. Goodrich Co., Dept. EM-8, Akron, Ohio. 


PENTODE VOLTAGE AMPLIFIER 


Semi-remote cut-off pentode voltage amplifier is designed 
for portable battery and a-c/d-c radio receivers where plate 
supply may drop as low as 45 volts. Ratings of this new 
tube (Type 1LG5) are as follows: Tube filament, 1.6 volts 
maximum for battery operation; design center is 1.3 volts 





The high electrical resistivity® 

of LAVITE makes this steatite 

body a standout for rf. appli- 

cations. 

But LAVITE contributes still 

other important safety factors. 

Formula SI-5, for example, pro- 

vides a compressive strength of 

96,000 Ib. sq. inch. Its tensile 

strength is 7,200 Ib. sq. inch 

Moisture absorption is only .001 

per cent. This material may 

be machined, drilled, threaded 

or tapped to your specification. 

Test LAVITE in your own labo- 

ratory. We'll be glad to send Y — if Pa 

samples. 2 ‘ BS | | for a-c/d-c operation. Maximum direct interelectrode ca 
"Dielectric strength—235 volts per mil. "4] | pacitances, when 1%e in. diameter RMA standard M8-308 
shield is connected to the negative side of the filament, are: 


i a rrid late 0.007 Fs 4 ae f; and 7.0 
PAT TELM | imi. Syivania Electric. Products, Ine, 800 Fitth Ave, 


New York 18. 


HEAVY-DUTY APPLIANCE SWITCH 


Rugged, compact switch especially designed for electrical 
appliances incorporates a miniature neon signal light, vis- 


BS ible from three directions, to indicate that the current is on. 
you Another safety point is that the switch contacts are DPST, 


thus providing complete isolation from the power supply 


AW ¥ MOTOR, check | when in the “off” position. Switch will operate on appli 


these WALLEY 
ADVANTAGES 


Wide Adaptability—sizes 12 to 75 h. p. 


~ More Flexibility in power planning. 


~ Takes Unusual Power . 
Loads 


a Drip-Proof .. . . | | ances rated up to 2500 watts a-c or d-c, 125 or 250 volts, 
Splash-Proof = | ia and carries UL listing of 20 amp at 125 volts. Illustration 
Economical 3 shows neon light. Trilmont Products Co., 2401 Walnut 
Operation | St., Philadelphia 3. 


VY Cool ae SMALL MECHANICAL DIFFERENTIAL 


~ BALL BEARING gpl Small, lightweight, mechanical differential (weighing 
less than 5 oz) has been designed to provide a simple, com- 
pact and accurate means of mechanical power transfer. It 
is especially adaptable for use in clutches, for automatic 


VW A i i 2 \ sequence operations, measuring speed differences and angu- 
lar displacements between rotating shafts, and for a wide 

range of other applications. Despite the light weight the 

aT i tie Ge dd) RATION differential is ruggedly made of steel and bronze with pre- 
4221 Forest Park Blvd. « St. Louis 8, Mo. cision cut gears and burnished bearings, A spur gear con- 
struction is used to assure maximum strength and accu- 
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Since 1924, industries, railways and utilities have looked to 
FANSTEEL for always dependable rectifiers for every con- 
ceivable requirement, ranging from a few milli-amperes to 
kilowatts. Today Fansteel Rectifier stacks, sub-assemblies and 
complete rectifiers are .going into hundreds of excellent new 
post-war products. 


FANSTEEL Quality Control insures your complete reliance 
on the uniform dependability of every FANSTEEL Rectifier 
Precision made by trained experts of one of the world’s out- 
standing metallurgical organizations—inspected for quality at 
every operation—graded cell by cell for uniform perfection— 
tested for both forward and reverse resistance, and according 
to the type of circuit—coated against atmospheric conditions 


For better electrical or electronic products—use FANSTEEL 
Selenium Rectifiers. More d-c per cu. in. and more per Ib. plus 
uniform dependability. FANSTEEL’S complete engineering 
and technical services are available to you without obligation. 


Write for Rectifier Manval RDP-107 
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RECTIFIER DIVISION 
CHICAGO, tLLInNO?US 






















DEPENDABLE 
7 RECTIFIERS : 
SINCE 1924 a 
sae 
Ag—-00- 
SELENIUM 
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ASK FOR A RYERSON STOCK LIST 


Guide to prompt 
steel delivery 


ALSO MACHINERY & TOOL CATALOG 


Products in Stock: 


Bors : Boiler Tubes and 
Structurals Fittings 
Plates Reinforcing Steel 
Sheets and Accessories 
Strip Inland 4-Way Floor 
Mechanical Tubing Plate 

Machinery and Tools 


Alloy Steels 
Allegheny Stainless 
Tool Steel 

Babbitt 

Welding Rod 
Bolts, Rivets, etc. 


JOSEPH T. RYERSON & SON, Inc. 


Piants: Chicago, Milwaukee, Detroit, St. Louis, Cincinnati, 
Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston 


RYERSON 


ORIGINALITY WITH ROOTS 


Clever in devising forms, assembly and effects in all 
types of plastics for products, displays .and containers. 
Giessen that is deep-rooted in long experience, in 
exceptional facilities and in competent manpower. 
The kind of cleverness which combines the ability to 
create with the ability to produce economically, 
efficently and in quantity. That is the service we have 
to offer — originality deep-rooted in practicability. 


Norther 


INDUSTRIAL CHEMICAL CO. 


7-11 ELKINS STREET, SO. BOSTON 27, MASS. 





racy. The unit can be supplied in several sizes with over- 
all shaft dimensions and take-off gear to meet specifica- 


tions. Milwaukee Lock & Manufacturing Co., 730 W. Vi: 
ginia St., Milwaukee 4. 


APPLIANCE TEMPERATURE TESTER 


Compact instrument provides rapid and accurate means 
for checking operating temperatures of electric refriger 
ating equipment and electric ranges, as well as other types 
of appliances. The instrument is designed to check four 
cold zones and two heat zones simultaneously. Readings 
are made on the instrument itself, so that it is not necessary 
to open doors of the appliance being tested. Automatic 
compensation for room temperature is provided... Instru 
ment measures temperatures from —l100F to 80F as a 
resistance thermometer ; from 0 to 600 F as a thermocouple 
millivoltmeter with bridge compensation for ambient tem- 
peratures. It also reads line voltages from 0 to 300 volts 
a-c. J-B-T Instruments, Inc., 437 Chapel St., New Haven 
8, Conn 


REGULATED POWER SUPPLY 


Lightweight, compact regulated power supply (Mode! 
710A) finds general use in laboratory applications and in 
production use. Output is continuously variable from 180 
to 360 volts, remains constant to within 1 per cent for loads 
from 0 to 75 ma, and for line-voltage variations of +10 per 
cent. Either positive or negative output terminal may be 
grounded. Total noise and hum is less than 0.005 volts 
under any condition of operation. Unit also provides 6.3 


volts a-c center-tapped for heating filaments. Size: 7, 
in. x 8 in. x 11% in. Weight: 18 lb. Hewlett-Packard 
Co., 395 Page Mill Rd., Palo Alto, Calif. 


PRECISION A-C MEGOHMETER 


Precision-balanced electronic ohmeter, a-c operated (No. 
1020). finds application for measurement of leakage resist- 
ance of insulating materials, condensers, motor and trans- 
former windings, etc. High voltage potential is included 
A wide range of resistances can be measured on six over- 
lapping ranges. Zero adjustment is provided for setting 
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Cumbersome castings . . . time-consuming assembly 
operations... are made unnecessary with HIPERSIL* 
Cores for electronic transformer components. 

Simple stampings form adequate bases—metal 
banding straps, speedily and easily applied, eliminate 
need for assembly bolts and bind the. core, coil and 
base together in a single operation. Four typical ex- 
amples of the simple assemblies thus made possible, 
three of which have eliminated 
the use of assembly bolts, are 
shown above. Savings in mate- 
rials, time and space over con- 
ventional assembly methods are 
obvious. 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


Westinghouse 
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AVAILABLE IN THESE GRADES 
Lamination Thickness 
29 Gauge 


5 Mil 
3 Mil 
2 Mil 
1 Mil 


These advantages are just a few that HIPERSIL 
Type “C” Cores provide. Up to 1/3 greater flux- 
carrying capacity reduces the weight and size of the 
transformer itself . . . makes possible smaller, lighter, 
more compact equipment. These factors result in 
further manufacturing economies that merit your 
evaluation on new designs. 

Most important, HIPERSIL Cores are immediately 
available in a complete range 
of sizes. See your Westinghouse 
See “uae representative today or write 
Westinghouse Electric Corpo- 
ration, P.O. Box 868, Pittsburgh 


30, Pennsylvania. J-70464 


HIPERSIL CORES 





...18s THIS your 
cleaning problem? 


Preparing Surfaces 
For Chromium Plating 


A chromium plate is usually as good as the surface 
on which it is deposited. To assure strong, uni- 
form adhesion of your plated coating, first prepare 
a chemically clean surface with that fast-acting 


anodic cleaner 
OAKITE 
COMPOSITION No. 90 


Oils, grease, polishing, buffing and cutting com- 
pounds are quickly removed by the exceptional 
detergent action of this free-rising powder. Its 
shallow, dense foam blanket protects against over- 
flowing, fuming and explosion. 


For full FREE application instructions covering 
this reverse-current cleaner, write NOW on letter- 
head. Ask for 16-page booklet. Oakite “Surface- 
Safe” metal cleaning saves time everytime! 


CAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. 
Technieal Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canoda 


OAKITES«“CLEANING 


MATERIALS - METHODS - SERVICE -FOR EVERY CLEANING REQUIREMEN 


alle UL 


The 


Universal 
Ready-to-Use Liquid Cement 


High Test—Quick Drying—W aterproof 


Stable over a wide temperature 
range. Unsurpassed in manufac- 
turing and repair work where 
speed and strength are must re- 
quirements. Has high dielectric 
qualities and good impact resis- 


tance 
PACKED Write for sample and test this 


superior product to your own 
satisfaction. 


A product with a 
36 YEAR RECORD 
of Efficient Performance 
in the Electrical Field 


for conven- 
ience in ‘ 51 edhesl 
: pint, so special adhesives sup- 
en if plied for special require- 
— ments. Send us your prob- 
gallon cans lems. 


-AMBROID CO., INC. 


305 FRANKLIN ST BOSTON 10, MASS 





all six ranges in a single operation. Overload protection 
is incorporated. Relay operated from front panel discon- 
nects the high voltage from the binding posts thus protect- 
ing against danger of shock. Other safety details are 
included. Range is 1 megohm to 1,000,000 megohms 
Accuracy is +3 per cent on first four ranges; and +& 
per cent on the remaining two ranges. Instrument is said 
to be substantially independent of temperature and relative 
humidity variations within normal range. A variation of 
+ 10 per cent in the line voltage results in less than 1 per 
cent variation in meter reading. Power supply: 105 to 
125 volts, 50 or 60 cycles. Unit is portable and of all- 
metal construction. Dimensions: 9% in. x 10% in. x 8 in. 
Weight: 21 lb. Freed Transformer Co., Inc., 72 Spring 
St., New York 12. 


MULTIPURPOSE PORTABLE OSCILLOSCOPE 


Self-contained, portable 5-in. oscilloscope (Model OL-15) 
is characterized by a response curve of the vertical amplifier 
which is linear and without positive slope from 10 cycles 


to over 4 mc. Transient response is such that a 100-kc 
square wave with rates of rise and fall of the order of 400 
volts per microsec is said to be faithfully reproduced. Hori- 
zontal amplifier response extends linearly from 10 cycles 
to over 1 me to accommodate a wide range of externally 
generated sweep voltage. Sawtooth sweep range is from 
5 cycles to 500 kc; synchronizing sensitivity is adaptable to 
10-me r-f sine waves. Triggered sweeps of 1, 4, 20 and 200 
microsec per in. are obtainable. Connections to all cathode 
ray tube control elements are brought out of the front panel. 
Total weight, including power supply, is under 85 lb. Di- 
mensions are: 153% in. x 12% in. x 19% in. Browning 
Laboratories, Inc, Winchester, Mass. 


CORE-PLATE ENAMEL TESTER 


Core-plate tester shown here is used for measuring in- 
sulating value of enamel coating on sheet steel or steel 


punchings. Particularly useful are its application in test- 
ing rotor cores. The instrument consists of a test head, 
hydraulic press, heater, and a control unit, all suitably ar- 
ranged so that under test conditions of required tempera- 
ture and pressure, a closed circuit is formed with the cur- 
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Impact Extrusions 
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step 


and Alcoa 


give them 


a finer product 


One waiiop of the press produces this Alcoa Aluminum impact extrusion 
—a handle for the Marsh Fountain Stencil Brush. Quite a contrast to 
the tedious, time-consuming five draws required to make the heavy metal 
part they previously used. 

The fluted outer surface not only dresses up the product, but also pro- 
vides a nonslip grip. The thick base—four times the thickness of the side 
wall—takes the punishment meted out when a workman decides to drive 
a nail with it. 

You’re many steps nearer the finished product when you start with an 
Alcoa Aluminum impact extrusion. To learn how they’ll fit your processes, 
get in touch with the nearby Alcoa office. Or write ALUMINUM COMPANY 
or America, 2179 Gulf Building, Pittsburgh 19, Pennsylvania. 
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MOTOR 
STARTING 


@ Aerovox pioneered the high-capacity 
electrolytic motor-starting capacitor. The 
major portion of such capacitors in daily 
use were made by Aerovox, and Aerovox 
has kept faith with manufacturers and 
owners of capacitor-start motor equipment 
by providing the outstanding line of re- 
placements. 


Such capacitors are available in both elec- 
trolytic and oil-filled types. Widest selec- 
tion of capacitance and voltage ratings, 
containers, mountings, terminals. 


@ DATA on request... 


Latest catalog lists both exact-duplicate and universal 
types. Also practical data on the selection and opera- 
tion of such equipment. Write for your copy. Also, 
submit that capacitor problem or requirement. 


Taxa FOR 


Capacitors 





Copnailes 


RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS | 


rent passing through twist-drill contacts and the enamel 
to the core metal and back to the power supply through the 
control unit. The latter is.then switched on and adjusted 
to % volt across the enamel coating. Low current reading 
on the indicator in the control unit indicates good insulat- 
ing properties. Direct short circuit or no insulation would 
be indicated by a reading of 1 amp. [Illustration shows 
typical test setup. Heater has maximum temperature rat- 
ing of 300 C. General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 


HATCHING STENCIL 


Novel drafting room stencil device is designed to re- 
place a conventional triangle for drawing evenly spaced 
hatching. Quicker and more accurate results are claimed. 
The stencil is made from clear, non-warping, non-flammable 
plastic material. Alignment marks and lettering are in- 
delibly embossed. .Lines at 30, 45 and 60 deg to the hori- 
zontal can be drawn without a separate triangle. It can 
also be used as a 75-deg triangle if desired. Comes in two 
sizes: 5 in. x 6 in., and 6 in. x 8 in. Instrumaster Indus- 
tries, Inc., Greenwich, Conn. 


THERMOPLASTIC MASKING COMPOUND 


A thermoplastic, strippable masking compound (Arma 
tex No. 307) has been made available for single-dip appli- 
cation to armature shafts and motor-coil connecting points 
prior to varnish, lacquer or wax impregnation. Dipping 
range is 200 to 225F. Compound sets instantly, provides 
a coating of average thickness of 0.075 in. It is specified 
not to remelt at oven baking range up to 325 F. It is 
easily peeled off after completion of baking cycle. Com- 
pound is colored green for identification. Riley & Geehr, 
Inc., 1 N. La Salle St., Chicago 2. 


MULTIPLE COIL WINDER 


Designed for multiple identical operations, this coil- 
winding machine (trademarked Globe MultiChuck) is said 
to provide additional efficiency and increased production 
in the manufacture of small solenoids, paper-form and 
solid-core relays, cross-wound radio coils, and similar coils 
which have to be wound singly. 

The machine incorporates a selectable number of winding 
stations, each furnishing a spindle to both a “running” row 
and an “idle” row of spindles. Operation is as follows 
Operator reloads the idle spindles while the running spin- 
dles move through an automatic cycle. Shifting a lever 
causes reloaded spindles to wind, while the operator reloads 
the formerly wound spindles. Up to a maximum of eight 
stations are available. Spindles are all ball-bearing 


mounted. Special gear design minimizes noise and vibra 
tion. Normal traverse is available for level winding, and 
rapid traverse for cross-wound coils. Machine is made in 
three sizes. Glove Tool & Engineering Co., 420 Davis 
Ave., Dayton 3, Ohio. 
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Onee 10 petticoats were worn 


And once you had to carry a lot of heavy tools . . . but not now . . . because the Hallowell 
Speed Tool Kits have really lightened the tool burden. These are very complete, compact units 
. . . that fit comfortably in’ the palm of the hand . . . with interchangeable tools held in the 
hollow handles. | 
Another tool-saving, time-saving feature. is the locking swivel bit-chuck, which replaces 
angular tools, gives extra leverage and makes’it easy to reach hard-to-get-at places. 
Handles are molded of Lumarith,* a Celanese* plastic; tools are of high-grade alloy steel 
. . . to make a durable, useful device . . . up to “Standard” specifications in every way. 


Obtainable at Suppliers throughout the country. If your Supplier does not carry these Kits, 
ee send his name to us, along with yours, and you will be taken care of promptly. 


stone EEWQTIS SPEED TOOL KITS 


WITH INTERCHANGEABLE TOOLS 


/p nN The “Socket Wrench” Kits, in two sizes for a greater 
\ 7 range of tools, contain 6 and 12 point Hex Sockets 








“SOCKET 
SCREW" 
KIT 


A 


from No. 4 up to and including 14”. 

The “Socket Screw” Kits, in two sizes, contain 
carefully chosen bits, including Phillips, Flat and 
Hex. 

The “Auto” Kits contain those small tools most 
necessary for auto maintenance . . . Phillips, Flat and 
Clutch head bits and a Reamer. 

The “Home” Kit contains a clever assortment of 
frequently needed tools: Tack Lifter, Gimlet, Reamer, 

2 Flat and a Phillips screw driver bit and a Bottle 
Cap Opener. 
Excellent ideas for gifts or prizes. 









Z 
soon 2 Ay 


WRENCH" 
KIT “AUTO” 
KIT 


' 


Handles Molded of Lumarith* A Celanese* Plastic 






OVER 43 YEARS IN BUSINESS *Reg. U. S. Pat. Off. 





Kits: Patents Pending 


JENKINTOWN, PENNA., BOX EZJ - BRANCHES: BOSTON + CHICAGO «+ DETROIT + INDIANAPOLIS + ST. LOUIS * SAN FRANCIS‘ 
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ORIGINAL EQUIPMENT Engiheers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 


SPEC | FICATIONS Continued on second page following § 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


General Motors Corp. 


Co. 
Joshua Handy Iron Works 


Alliance Mfg. Co 
Barber-Colman Co. 
Delite Electric Co. 
Bogue Electric Co. 
The Brown-Brockmeyer 
Burke Electric Co. 
Century Electric Co. 
Crocker-Wheeler Div. 
Delco Products Div. 
Eastern Air Devices, 
Electric Motor Corp. 





Miniature, under 1/50hp. | AC | AC |ABCD ACD | ACD 
ae ~ Fractional, 1/50 to 1 hp. / ABCD] : ABCD| ACD 
Totegral, 1 to 71% hp. ee ~ | ABC 
mae Larger than 714 hp. , 


Shunt and Compound 
Series 
Synchronous 
Split-phase induction 
Repulsion start-induction run 
Repulsion 
~ Capacitor start-induction run 
~ Capacitor 
~~ Squirrel cage 
Polyphase wound rotor 
~ Shaded pole 
High cycle 
Constant 
Varying 
~~ Adjustable 


Multi-speed 
A—Normal torque, normal = [~~~ 
| starting carrent 
B—Normal torque, low 
starting current 


ry C—High torque, low 
starting current 


D—High slip 
| E—Low starting torque, | 


| normal starting current 
F—Low starting torque, 
low starting current 
Torque 
~ Reversing 
Low voltage—6, 12, 32, etc. 


Open, self-ventilated 
Splash or drip-proof 
Totally enclosed 

~ External fan-cooled 
Explosion-proof 
Separately ventilated 




































































OPERATING 
CHA RACTERISTICS 





FRAME 





Horizonta] AC | AC 
~ Vertical a ge AC ABCD] AC | ABC | BCD | ABC 
Flange or face 

Bracket 

Resilient 

Shaftless 


| MOUNTING | 


~ Sleeve, self-lubricating 
Sealed ball or roller 
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Productioneering, os 
practiced by Sommer 
and Adams, isthe 
simultaneous planning 
of product and pro- 
duction method, in col- 
laboration with the 
producer, aiming at 
lowest cost with 
assured consistency of 
high quality. 


SUBSIDIARY OF THE 
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KXUTa TOILE 
Tm 


Maem producers of metal goods are constantly coming face to face 
with processing-for-profit problems of which the right solution lies in func- 
tions for which no proper machinery exists . . . in methods and machines as 
yet “undreamed, but dreamable”. Such distinctly special purpose machinery 
is produceable only by organizations with a particular “know how” in the 
realm of out-of-the-ordinary production engineering. 


The modern plant above houses just such an organization, The Sommer and 
Adams Company, with a quarter of a century of experience backing up our 
oft repeated claim that... “If it can be made automatically . . . Sommer and 
Adams can build you a machine to make it...” 


Let your imagination romp in applying these questions to YOUR production... 


1... Is there any possibility of new or combined automatic operations to 
eliminate cost factors (no matter how unusual)? 


2... Is the market potential adequate to pay off on the increased production 
such improved methods will develop? 


If answers are affirmative, Sommer and Adams Productioneering can help you. 


™ SOMMER ww» ADAMS corar 


18505 EUCLID AVENUE ¢ CLEVELAND, OHIO 


Pe Me ae 


FEDERAL MACHINE AND WELDER COMPANY 
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G: MOTOR (4: © 


A—SINGLE PHASE = 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Miniature, under 1/50 hp. 
Fractional, 1/50 to 1 hp. 
Integral, 1 to 71% hp. 
Larger than 74 hp. 


Shunt and Compound 
Series 

Synchronous 

Spl t-phase induction 


ORIGINAL 


EQUIPMENT’ 


SPECIFICATIONS 


Elekraft Mfg. 
Company 
Hansen Mfg. Co. 


Continued on second page following * 


lectrie Co., Div. 
Precision Industries, Inc. 


Consolidated Elec. 


Lamp Co. 
Howell Electric 


Company 


The A. W. Haydon 
Heinze F 


Haydon Mfg. Co., Inc. 
Jack & Heintz 





> 
| 
| >| 








Repulsion start-induction run 


Repulsion 


Capacitor start-induction run 


Capacitor 

Squirrel cage 
Polyphase wound rotor 
Shaded pole 

High cycle 


Constant 
Varying 





Adjustable 
Multi-speed 


| A—Normal torque, normal 


starting current 


B—Norma] torque, low , 


starting current 


Squirrel Cage 


normal starting current 


OPERATING 
CHARACTERISTICS 


low starting current 
Torque 
Reversing 


F—Low starting torque, Zz 








Kingston-Conley 
Electric Co. 

Lamb Electric Co 

Master Electric Co. 











E—Low starting torque, 














Low voltage—6, 12, 32, etc. 
Open, self-ventilated 





Splash or drip-proof 
Totally enclosed 














~ External fan-cooled 
Explosion-proof 
Separately ventilated 


Horizontal 














_ Vertical 





Flange or face 








~ Bracket 
~ Resilient 
” Shaftless 
Sleeve 
~ Ball 
Tapered and straight roller 
Sleeve, self-lubricating 











Sealed ball or roller 


Speed reducer (geared ) 
Clutch 


_|ABCD| 





Brake 


ABC | 


| ABC 





Governor control 


Cc "| Yes 





Temperature-protected are 


Brusb-bfting 


|ABCD 
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Used in all Richardson-Allen Corp. D-190A 
6V — 25A; D-191B 12/6V — 37/75A; and 
D-207A 12/6V — 75/150A variable recti- 
fiers .. . with EXCELLENT EFFICIENCY. 


HE HEINEMANN Circuit Breaker 

shown above is a single pole, fully mag- 
netic with dual overload feature. Trip 
free handle makes it impossible to hold 
breaker closed against overload or short 
circuit. This circuit breaker is equipped 
with magnetic blowout contacts which 
quickly quench the arc. Magnetic trip 
time delay gives delayed trip on harmless 
overloads and high-speed trip on short 
circuits. 


All moving parts except the handle are 
enclosed in black molded Bakelite. Con- 
venient wiring terminals and solid neutral. 
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ORIGINAL EQUIPMENT 


@ MOTOR (5:0 


SPECIFICATIONS 





A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Engineering Co. 
bbins & Myers, Inc 


Inc. 


General Motors Corp. 
F. A. Smith Mfg. Co., 


Valley Electric Corp. 
Wagner Electric Corp. 


Peerless Electric Co. 
B. A. Wesche Electric 
Westinghouse Electric 


Reliance Electric & 


John Oster Mfg. Co. 
Packard Electric Div. 
Telechron, Inc. 


| 
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Miniature, under 1/50 hp. 
Fractional, 1/50 to 1 bp. 
Integral, 1 to 74 hp. 
Larger than 744 hp. 


Shunt and Compound 

Series 

Synchronous 

Split-phase induction 
Repulsion start-induction run 
Repulsion 

Capacitor start-induction run 
Capacitor 

Squirrel cage 

Polyphase wound rotor 
Shaded pole 

High cycle 
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Varying 
Adjustable 
Multi-speed 
"Weal equa seal 
starting current 
B—Normal torque, low 
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CHARACTERISTICS 


normal starting current 
F—Low starting torque, 
low etarting current 
Torque 
Reversing , 
Low voltage—6, 12, 52, etc. } } ; Cc 
Open, self-ventilated 
Splash or drip-proof 
Tutally enclosed 
External fan-cooled 
Explosion-proof 
Separately ventilated 


Horizontal 

Vertical 

Flange or face 

Bracket 

Resilient 

Shaftless 

Sleeve 

Ball ’ 
Tapered and straight roller 

Sleeve. self-lubricating 


OPERA 


“ABC [ABCD 
CD 


ABC | ABC 
ABC | ABC” 
AB | ABC 
ABC | ABC 
ABC A 








ABC | ABC 
ABC | ABC 








Sealed ball or roller 


Speed reducer (geared) 
Clutch 
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Seale 
that’s only part of the story — ee 





If any of the publications listed below are not 
in your Engineering Library, contact your 
Mallory representative. He’ll be glad to make up 
a special portfolio. 


Approved Precision Products Catalog « Electrical 
Contact Catalog « Electrical Contact Data Book 
($2.50) « Capacitor Catalog « AC Capacitor Data 
Folder « Grid Bias Cells Data Folder « Heavy 
Duty Rectifier Catalog « RN Resistor Data Folder 
* Radio Interference Elimirrator Folder ¢ Radio 
Service Encyclopedia ($1.25) * Resistance Weldin; 
Catalog « Resistance Welding Data Book ($2.50) « 
RL, RS, MC, and 3100 Switch Data Folders : 
Technical Manual ($2.00) « Replacement Vibra. 
tor Guide « Vibrator Engineering Data Folder « 
Vibrator Data Book (in preparation). 
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Yes, we make switches... but 
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AME the kind of switch you want and, likely as not, Mallory 

will be able to supply the very thing you want from standard 
stock. That’s one kind of service that Mallory offers—service 
that saves you time and money. 


Still another kind of Mallory service is available to you in the form 
of technical literature. The three data folders illustrated above, for 
example, contain everything your engineers want to know about 
standard switches—show how your switch requirements can be 
met by Mallory basic designs. Once again, a service that extends 
beyond the immediate sale. 


As Mallory is a pioneer in the field of switches, so it leads in many 
other precision products. A mere glance at the list of Mallory 
publications at the left—most of them available to you without 
cost—will show why so many manufacturers say, “You expect more 
and get more from Mallory.’ 








P. R. MALLORY & CO Inc INDIANAPOLIS 6, INDIANA 












TAKE YOUR Time 


For 15 years the name Haydon has 


stood for dependable accuracy in the 


timing of industrial operations. 


Haydon Timing Devices (more than 
a million are now in use) are solving 
timing problems more efficiently and 
at lower cost for thousands of Amer- 
ican manufacturers. Haydon Timing 
Devices includé Repeat and Interval 


Timers, Contactors, Interrupters, 


Elapsed Time Indicators, and other 


electrical apparatus for almost every 


conceivable timing operation. 


Write today for complete specifi- 
cations and information on Hay- 
don: Engineering Service. 


Tf 1 


TIMING ENGINEERING SERVICE 


Haydon 


MANUFACTURING COMPANY 
* INCORPORATED a 


e, Connecticut 


° 
OF GENERAL TIME INSTRUMENTS © 
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Cadmium Oxide-Silver Materials 
for Difficult Contact Jobs 
(Continued from page 109) 


drop across cadmium oxide-silver contacts in this switc] 
exceeded the allowable limit by 20 to 40 per cent; how 
ever, cadmium oxide-silver contacts on the negative 
poles of the relay, operating against tungsten carbide 
silver contacts on the positive poles, maintained a satis 
factory voltage drop and were used in the device. Tung 
sten carbide-silver contacts on both poles of the relay 
were not acceptable because their rate of wear was 
excessive. This same contact combination, non-polar 
ized, was used successfully in some of the 200-amper« 
aircraft relays. 

Recently the cadmium oxide-silver contact materials 
have been used in a number of peacetime applications 
Some of these are applications where contacts are re 
quired to operate at relatively high currents in low 
voltage d-c circuits, similar to aircraft relay applications 
Among these are starting switches and high-current 
relays for buses and trucks. The contacts have proved 
to be very successful for relays in electrically driven 
trucks. This material has also invaded the field of higher 
voltage applications. It has been used in contactors wit! 
current ratings of 50 to 100 amperes at voltages as high 
as 600 volts a-c. It is also being used in the larger 
sizes of motor starting switches where starting currents 
are too great to be handled successfully by fine silver 
or silver-alloy contacts. 

In general, the outstanding characteristics of cadmium 
oxide-silver contact material are its ability to handle 
relatively large currents without sticking or welding 
closed and at the same time maintain a relatively low 
contact resistance essential for maintaining a low tem- 
perature rise when carrying large currents. 


Improve Insulation Performance 
by Rigid Selection of Your Varnish 
(Continued from page 105) 


higher temperatures. The weight of the apparatus is 
also a factor. A heavy machine will take longer for 
the mass of metal to attain the temperature of the oven 
and hence longer bakes are necessary to obtain the same 
degree of cure of. the film as on smaller apparatus. It 
is important that wound apparatus be drained properly 
after immersion in varnish to avoid pockets, which are 
hard to cure properly. 


VARNISH THROW-OUT 


The choice of the wrong varnish or improper cure 
may lead into serious difficulty on rotating apparatus 
Requirements for varnish applied to rotating equipment 
are severe. The film must have good adhesion t 
metal and insulating materials, good moisture proofness, 
form a homogeneous film, and preferably be thermoset 
ting. If the film is difficult to cure or is a plastic ma 
terial which does not cure throughout to at least : 
gelatinous state, throw-out of varnish will result on 
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To help you make specific service and cost comparisons 
... Irvington will gladly supply generous test samples of any 
of its varnished insulations. 


Each Irvington product will test high in every property, 
because: 


In the manufacture of varnished insulation, Irvington 
starts right .. . with base fabrics made to exacting Irvington 
standards . . . fabrics high in mechanical strength, of uni- 
form thickness and smooth finish. Only by using a smooth, 
uniform base fabric can excessive pimples, thin varnish 
ereas and other “weak spots” be avoided. 
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The red core identifies Irvington ps 
insulating cloth and tape. : 
gots 


TELL THE DIFFERENCE 


These carefully selected base fabrics are then uniformly 
coated with Irvington insulating varnishes . . . manufac- 
tured entirely of tested ingredients . . . specific gravity and 
viscosity controlled for coating fabric. Only by using insu- 


lating varnishes that are correctly formulated and processed 


can varnished insulations with full dielectric strength, 
moisture resistance, beat resistance and long life be secured. 


To assure the best possible insulation values and meet 
hundreds of different customer specifications, Irvington 
Varnished Insulations are quality-controlled by over 65 
checks. Convince yourself of their outstanding characteristics. 
Write for samples to make comparative tests. 






RVINGTON— 


Varnish and Insulalor Company 


IRVINGTON 11, NEW JERSEY, U. S. A. 












FIFTY YEARS PAYS OFF 
AS SCREW COSTS FALL 
ON SPECIAL SCREWS 


KEENE, N. H. (Special) — The old adage that there is no = 
stitute for experience was forcefully demonstrated by the - 
England Screw Company of this city, with the recent ee 
over 60% in screw costs for one of their customers. on ee 
saving, due to improved performance of the specially desig 

high as 75%. 
paper imiwhaontirs remarkable saving possible, the oe 
of the New England Screw Company believed that no and ~ ms 
alone was responsible. ‘“‘But I think our more than od ” “on 
experience manufacturing standard and special screws a ae 
-| to do with it,” Holt said. ‘‘This experience 1s reflected not only in 


i f our plant 
i i Department but in every one 0 
aor ae employees, all of whom are highly 


trained and skilled.” 
A special screw recently devel- 
oped by this firm is shown in the 


road 
ao 
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illustration at the left. Any manu- |. 


facturer using standard or special 
screws or headed shanks will find 
New England Screw’s Engineering 
Department anxious to co-operate 
with them. Modern manufacturing 
methods, together with other inter- 
esting and useful information re- 
lating to the New England Screw 
Company, are treated in their new 
catalog which will be sent to any 
company requesting it. 


NEW ENGLAND SCREW COMPANY 
KEENE, NEW HAMPSHIRE 


TURES AND GREATER } 


cwEck THE PATENTED FEA onl 
ECONOMY QF DRAKE LIGHT 


You'll lower production 
costs yet increase qual- 
ity and efficiency with 
DRAKE Socket and 
Jewel Pilot Light 
Assemblies. Get the 
benefit of our patented 
features . . . of high 
speed precision meth- 
ods and machinery de- 
veloped thru 15 years 
of specialization. Every 
conceivable type 
offered in standard 
and special designs. 
Refer to the newest 
DRAKE catalog for 
complete information. 
Do you have a copy? 


\) 
Am Utara tail tenet 


1713 W. HUBBARD ST., CHICAGO 22, ILL 


rotation. This is true of railway apparatus, and highe 
speed industrial equipment. Throw-out produces hole 
and bare spots in the protective coat giving poor mois 
ture and dirt protection. For application on Class } 
rotating apparatus, it is preferable to use a modifie 
alkyd (phenolic resin being a preferred modifier). 

In the application of varnish to electrical equipment 
it is particularly important that the treatment produce 
coats of uniform thickness at all times. It is neces- 
sary to produce varnish coats of substantially simila: 
properties from the same varnish constantly. This re- 
quires an adequate control of the processing tanks. Ii 
the varnish is not kept uniform in its properties in the 
tank, there is little chance of securing uniform or satis- 
factory properties of resin insulation on the equipment. 
This means a daily check and adjustment of the specific 
gravity, viscosity, and nonvolatile content in the tank 


| varnish and a thorough knowledge of the characteristics 


of all varnish added. The viscosity or fluidity of the 
liquid varnish and the percentage of body or nonvola- 
tile matter in the varnish determine the varnish film 
produced. Low viscosity and low body produce a thin 
coat, with excessive drainage. High viscosity combined 
with a high percentage of nonvolatiles produce a thick 
coat that may be difficult to cure. There are several 
systems in industrial use for shop control of insulating 
varnishes. All embody daily checks and adjustment of 
the treating tanks and periodic chemical examination of 
the varnishes. 


USAGE CLASSIFICATION OF VARNISHES 


The type and application of the equipment governs 
the choice of varnish in which it is treated. Surface 
protective coatings (for example on wound machines 
or finished control coils) should be tough, hard films. 
However, surface films for large armature or stator 
coils should be plastic and flexible to allow manipula- 


| tion of the coil during winding. 


Small motors (particularly high speed rotors) in 
which the coils are formed by winding direct from the 
reel of wire into the slots require hard, rigid windings. 
This also applies to small motors in which the coils are 


| formed by looping the wire onto a form and then placing 


the loop of flexible wires into the slot. Installation 
of the latter type of coils, known as “mush coils,” is 


| illustrated in Fig. 6. The operator is shown placing 


coils of silicone-treated, glass-insulated wire into slot 
cells that are made of mica bonded to silicone-treated 
glass cloth. It will be noted that it is a simple matter 


| to slide the wires into the narrow aperture that forms 
| the slot opening due to the fact that they are loose. Fig. 
| 7 shows how these coils appear when in position in the 
| slot and also how the end-turns are taped with silicone 
| glass cloth to give them rigidity in form. Not until 


all coils are installed and locked in place and all end- 


| turns taped, is the stator dipped in insulating varnish. 


Following its baking, the coils become quite rigid. 
Internal voids or cross sections occurring in coils 
or machines should be filled with through-curing or 
thermosetting varnish. The use of certain air dry 
varnishes on creepage surfaces is to be avoided. Pig- 
mented films apparently give better performance. This 
is particularly applicable to rotors of d-c machines 


| where there are surfaces producing low resistance paths. 
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(y \S THE SECRET 


-WITH TREES 
-WITH MEN 
-WITH ALL 
BOLTED ASSEMBLIES 


Unless trees were natural springs, every 
high wind would snap them off. 








Unless your body had plenty of spring 
action, you'd jounce yourself to an early 
death—jumping, running or even walking. 


Unless your bolted assemblies have 
spring action they'll inevitably jounce 
and wear themselves loose. The spring in 
Kantlink spring washers eases all shocks 
and all wear. It's the spring that compen- 
sates for initial looseness caused not only 
by wear of metal on metal, but by bolt 
stretch, by rust, flares, etc. 


A tight nut, even though it never turns a 
hair on the bolt, is not enough to stop the 
other parts from wearing loose. 


You must use a spring—there is no sub- 
stitute. 


For real bolted security specify Kantlinks. 
Send today for descriptive folders. 


Originators of 






‘the long-range spring washer 


Made to accord with the new ASA specifications 
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The over-center snap action mechanism, an exclusive 
Robertshaw feature, is actuated by the expansion and 
contraction of liquid in the hydraulic assembly. The 
movement of the diaphragm thus created is concentrated 
on a snap-lever and becomes greatly magnified. Conse- 
quently, the control is very sensitive and responds 
quickly and accurately to maintain very close. differen- 
tials. Sturdy and dependable, Robertshaw thermostatic 
electric controls are used widely by leading manufac- 
turers of electric cooking and heating equipment. 


MODEL D1 


General purpose, double 
pole, single throw control. 
No separate “off” switch 
needed. Capable of stand- 
ing loads of 6000 watts, 
250 volts. 


at ge 


MODEL C1 


With automatic selector 
switch. Designed to con- 
trol 2 elements either 
individually or simultane- 
ously, 


Robertshaw models include thermostats for dressing 
sterilizers, autoclaves, incubators, electric and oil ranges, 
ovens, water heaters, laundry machines, deep-fat fryers, 
coffee urns, food carriers, chicken brooders and many 
other uses. 


Write for full information about the 
line and special engineering service. 


\ See Snap-Action Thermostatic Controls 
DADEDTCL THERMOSTAT 


ee 


SPORE 
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Westinghouse Electric Corp. 
Fig. 6—Careful varnish insulation techniques have to 
be followed to obtain the hard, rigid windings required 
for small motors (particularly high speed rotors) where 
the coils are made by looping flexible wires over a 
form. This type of coil is shown above. Fig. 7 
(below) shows the coils in place ready for dipping in 
insulating varnish. Note the end turns taped with 
silicone resin-impregnated glass cloth for rigidity. 


D-c stators and many types of a-c machines (except 
railway) do not have this difficulty. Air dry varnishes 
may be applied here with success and find a wide use. 

Class A insulation does not require the same type of 
varnish as Class B insulation. Class B apparatus re- 
quires varnish which is heat stable at 135 C and does 
not soften or run out at temperatures above this. Resins 
used for coil structural purposes should be hard and 
rigid with good adhesion. Where conditions of severe 
moisture or chemical fumes are encountered, pigmented 
finishes applied as the outside coat over multiple dips 
of a baking varnish are desirable. 

Unmodified phenolic resins are used for the bond 
between armature coil straps or mixed with an inor- 
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OF DIEFLEX VARNISHED 


TUBING PRODUCTS 
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Varnished tubing or saturated sleeving that frays during 
assembly operations not only slows production but may cause 
trouble. Among the many outstanding features of all Dieflex 
Varnished Tubing Products is their ability to be cut evenly and 
cleanly, their return to roundness after cutting, and the fact 
that they do not back-ravel or fray. Dieflex products are designed 


to speed production and cut costs! 


Dieflex varnished tubings and saturated sleevings of finely 
braided cotton or inorganic Fiberglas have this non-fraying char- 
acteristic in all VTA and ASTM grades —also in Silicone-treated 
Fiberglas. In addition to this non-fraying quality, Dieflex products 
have extreme flexibility, high dielectric strength, smooth inside 
bore, excellent push-back, and other superior features. Decide on 


Dieflex . . . “it’s the best.” 


COMPLETE 
IMPREGNA TION 










HIGH DIELECTRIC 
STRENGTH 







Dieflex Products List 


MADE WITH BRAIDED COTTON 
SLEEVING BASE 
VTA Grade A-1 Magneto Grade Varnished 
Tubings 
VTA Grade B-1 Standard Grade Varnished 
Tubings 
VTA Grades C-1 and C-2 Heavily Coated 
Saturated Sleevings 
VTA Grade C-3 Lightly Coated Saturated 
Sleevings 
Heavy Wall Varnished Tubings and Satvu- 
rated Sleevings. 


MADE WITH BRAIDED GLASS 
SLEEVING BASE 
VTA Grade A-1 Magneto Grade Varnished 
Fiberglas Tubings 
VTA Grade B-1 Standard Grade Varnished 
Fiberglas Tubings 
VTA Grade C-1 Extra Heavily Saturated 
Fiberglas Sleevings 
VTA Grade C-2 Heavily Saturated Fiberglas 
Sleevings 
VTA Grade C-3 Lightly Saturated Fiberglas 
Sleevings 
Silicone-Treated Fiberglas Varnished Tub- 
ings and Saturated Sleevings 


| 


| 





For Business 
EFFICIENCY 


cash in on the money-making 
speed of AIR EXPRESS 


When you need something now to keep 


ganic filler as a cement for adhering field coils. Such 
materials are satisfactory to treat the windings of smal! 
high speed rotors to insure a rigid structure with mois- 
ture proofness. However, they should not be used con- 
tinuously where the operating temperature goes above 
120 C. 

Oil-modified phenolics find a general use in the elec- 
trical industry for treating wound apparatus, relay coils, 
magnet coils, radio equipment.. Armatures, stator and 
field coils may be given a dip in this type of varnish 
before winding. Ojil-modified phenolics produce a 
moisture-proof, oil-resistant, moderately flexible coat- 
ing. They are not nearly as heat stable as the alkyd 
coatings, but may be used in Class B applications. 
Phenolic type resins should not be used where arc re- 
sistance is needed. 

Alkyd resinous coatings are applied from varnishes 
to give maximum protection to motors and generators 
and line equipment where severe moisture conditions 
are encountered and where improved arc resistance is 
required. They have found extensive use as a baking 
or air dry varnish for surface coating Class B armature 
or field coils, to produce a flexible coil, easy to wind 
even after storage. In addition, alkyd baking varnishes 
are used as surface coats for slower speed rotating 


equipment. 

Asphalt base films find a wide use on Class A elec- 
trical equipment where moderate moisture proofness is 
required and operating conditions are not too severe. 
Such varnishes have an affinity for cotton. They pro- 
tect and plasticize the fibers. In general, asphalt var- 
nishes are not satisfactory for Class B operation, where 
higher heat stability is required or where better mois- 
ture resistance is necessary. Oleoresinous varnishes 
(with the exception of the asphalt base) may be used 
wherever oil-modified phenolics are found suitable. 

Special varnishes, such as phenolic modified alkyd 
resins, are used where moderately hard through-curing 
films are required. These materials have good arc 
resistance. Such applications are filling or impregnat- 
ing of deep sections in Class B equipment, railway 
rotors, magnet coils, field coils. 


your business going, machinery run- 
ning, men at work, or to plug up holes 
in your inventory — specify Air 
Express and get it the fastest way. 

No supplier in the country is far 
away from your door — by air. A mat- 
ter of flying hours — overnight at the 
most. ] 

Cost? Rates are drastically down. 
But aside from this new economy, Air 
Express is a money-making tool used 
by thousands of firms for increased 
business efficiency. 


Specify Air Express-a Good Business Buy 


Shipments go everywhere 
at the speed of flight be- 
tween principal U. S. 
towns and cities, with cost 
including special pick-up 
and delivery. Same-day 
delivery between many 
airport towns and cities. 
Fastest air-rail service to 
and from 23,000 off-airline 
communities in the United States. Service direct by air to 
and from scores of foreign countries in the world’s best 
planes, giving the world’s best service. 


CONCLUSIONS 


Proper varnish treatment of electrical apparatus is 

a function of the varnish selected, and the process 

to which the apparatus is subjected. No single varnish 

; is suitable for all applications. A plastic, flexible 

varnish may be useful in one phase of the treatment, but 

a hard, tough varnish may be required for another part. 

However, multiple thin layers of well baked varnish 

are preferable to a few layers of thick undercured var- 

nish. For consistent results, rigid control of varnish 

treating tanks has to be exercised. Viscosity, nonvolatile 

content and specific gravity must be checked constantly 

and other varnish characteristics should be checked 
periodically. 

To avoid pockets of undercured varnish; the ap- 
paratus has to be properly drained after immersion. 
Plastic films which become tacky on heating, should be 
avoided on creepage surfaces conducive to low resist- 
ance paths. Varnish to be used on surfaces subjected to 
a dust-laden air stream must be evaluated at the operat- 
Varnish 





GETS THERE FIRST ——— 


Write Today for the Time and Rate 
Schedule on Air Express. It contains 
illuminating facts to help you eolve 
many a shipping problem. Air Express 
Division, Railway Express Agency, 
230 Park Avenue, New York 17. Or ask 
for it at any Airline or Railway Express 
office. , 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY ss 
Representing the AIRLINES of the United States ' ing temperature of the apparatus treated. 
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ROMEY SAYS — 


“Write for a copy of our new booklet on Rome 
Synthinol* Thermoplastic Insulated Wires 

and Cables — Cir. No. 101. 

It’s yours for the asking.” 





Our Engineering Department will be glad 
to assist and guide you in your selection 
of proper wire type and size. 





* Trademark 
Registered 
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FOR YOUR ELECTRONIC WIRING 























Rome Cable offers a wide variety of insulated wires, both in size 
range and construction, to meet the requirements of the elec- 
tronics industry. 


A few of the insulations available are Rome Synthinol* thermo- 
plastic compound designed for operation at 80° C, where high 
resistance to moisture, flame, and heat is required: Rome Hi- 
Temp heat resisting rubber compound where an operating tem- 
perature of 70° C is sufficient and a rubber compound is preferred. 
To meet your particular requirement, these wires can be fur- 
nished with plain insulated conductor, or with fibrous coverings 
of cotton, rayon, or glass, in the form of a braid or wrap and 
finished with high luster lacquer. 


Available in all standard colors, both plain and with tracer com- 
binations for circuit identification. 


om BAR TO FINISHED 


films that soften or become tacky on heating are unde 
sirable. 

Proper varnish selection and correct application can 
decrease the amount of brush dust and dirt accumulat- 
ing on insulated surfaces, increase the oil and moisture 
resistance of the films, and significantly improve the 
reliability of the apparatus in service. 


high corrosion resistance 


Shielding High-Frequency Circuits 
Can Be Effectively Engineered 


(Continued from page 137) 


Strong, tough, elastic .. . 
impervious to acid waters, 
corrosive fumes and mois- 
ture, perfect electrical 
eonducter—thie matestel the external path from the condensers back to each 
shield as short as possible and by the insertion of in- 
ductance in each power line between cages to reduce 
the inter-cage currents. Even so, to obtain attenuations 
with the double-cage-and-filter arrangement of the order 
of 120 db, it is necessary to enclose the filter in a metal 
box to shield it. 


in all its forms can be de- 
pended upon to endure 
for years—improving with 
weathering, rather than 
deteriorating. 


RODS - W:RE - SHEET - STRIP - CASTINGS - BUSHINGS iii nett meenetraser 


E L E p ky A rm T B R A rh D In the early days when the theory of shielding was in 


its infancy, the accepted opinion was that grounding 
P WH Oo 5 4 a Oo P & R Oo wR Z —E was a very necessary requirement. Now it is almost 
universally accepted that grounding is unnecessary if 
THE PHOSPHOR BRONZE SMELTING COMPANY | the cage and filters are designed properly. Grounding 
Sib wider sswinnqer dts Pitey-scnnstyny tae ; | of the shield is not necessary from a safety considera- 
“Original manufacturers of Phosphor Bronze in the U. S. A. ie a nt Soe ‘ . " ; 
Established 1874 tion because it is impossible to be electrocuted by high 
frequency waves even though the energy will cause 
severe burns which are deep seated and difficult to heal. 
Since an operator working inside the shield picks up 
an electrostatic charge, touching a shield, whether it is 
grounded or ungrounded, can produce a shock or a 
burn so that less painful means of discharge must be 
provided. 

From an electrical consideration if the shields and 
filters have performed their function they have estab- 
lished a nodal point or ground on the surface of the 
shield. Therefore any number of grounds such as gas 
pipes, water pipes, or other services can be brought to 
the shield without changing conditions as long as they 
are bonded to the shield and brought through the same 
point. Usually it is most convenient to use the power 
line entrance. They require no filter because they can 
be metallically bonded to the shield. 

The importance of bringing all the services through 
the shield at the same point cannot be over-emphasized. 
Neglecting this one feature can destroy the attenuation 
anticipated. If they are brought through at two points 
the vector impedance drop of the shield between these 
two points will cause them to act as a transmission line 

Custom Molded Plastics engineered by Midwest, consist- _. for the r-f waves. Conductors running outside but 
ently measure up to exacting specifications and require- near the shield present the same problem. If metallically 
ments. Address your inquiries to MMM, confident that you connected to the shield they react the same as the serv- 
are consulting an organization skilled and experienced in ice connections. Even if they are not metallically con- 
precision techniques for the production of plastics. nected to the shield they will be inductively coupled and, 

though the field is weak, they can pick up some r-f 

eM: [ M ( F energy, particularly if they parallel the shield for an 

WO) wi AN appreciable distance. Therefore, external circuit wires 

AND MANUFACTURING COMPAN and conductors should be kept at least 3 or 4 inches 

333 NORTH WHIPPLE STREET » CHICAGO 12 from the surface of the shield and should parallel it for 
as short a distance as possible. 
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CHECK THE MANY USES Ff 8 a) 


Automotive, Marine, Tractor 
5 and Diesel Engine Panels 
& od Battery Chargers 
Cell Testers 
Farm Generating Equipment 
Automotive Analyzing Equipment 
Rate of Charge Indicators for: 
Selenium, tungar, or 
copper oxide rectifiers 
Electrified fence controllers 


NEW AND BETTER D. C. METERS 


Nuevas BEFORE have precision instruments received such 
overwhelming enthusiastic approval as have the new USG 
moving vane type Direct Current meters. These moder- 


ately priced meters are skillfully engineered, styled and built 





to U.S. Gauge’s famous high quality standards. They give | 
unusual pointer stability and all-around superior performance. 
r iy a For greater accuracy they have extra broad easy-to-read 


a a oe scales with all figures and graduations sharply defined. | 


USG meters are supplied in your choice of square or 
round cases, with U-clamp or top flanged mounting in 2” 
and 2!" sizes. Standard, raintight or watertight construction. 


Write today for prices and additional information. 
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Not a short in 
50,000 units 


aller ml Mal 


rT 
INDICATOR 
Tee 


But that’s a small wonder— 
because Gothard Indicator 
Lights and dial light bracket 
assemblies are all equipped 
with fixed position terminals 
of Gothard’s own develop- 
ment that just can’t come 
loose, or short. This one, 
among many Gothard fea- 
tures, can quickly offset the 
lower price you pay for infe- 
rior lights and show you a 
neat saving in the bargain. 
You will insure yourself of 
highest quality and long range 
true economy by specifying 
Gothard Indicator Lights for 
all applications. Ask for the 
new Gothard Catalog. 


ae 
No. 1142 for Mazda Miniature Bayonet Base 
Lamps—no resistance. 
No. 1143 for Mazda Miniature Bayonet Base 
Lamps—has 200,000 chm Built-in Resistance. 
No. 1144 for Mazda Miniature Bayonet Base 
Lamps—with 100,000 ohm Built-in Resistance. 


Complete shielding of r-f equipment represents one 
method of effectively eliminating interference. In some 
instances it is impossible to combine the generator and 
the load circuit in a single shield or, because of limita- 


. tions of the application, some of the desired attenuation 


must be sacrificed. In industrial applications a con- 
tinuous assembly-line process may require openings 
in the shield to permit the work to enter and leave in 
a steady flow. In therapeutic installations the opera- 
tor’s space and the decorative scheme may limit the 
shielding. Therefore, any reduction in the tendency 
to radiate is a step in the right direction and reduces the 
burden placed on the shield and the line filter. This 
can be accomplished by proper circuit design and by 
the use of specially shielded equipment. 

In circuit design the basic rule to limit radiation is 
to keep opposite charges and opposing currents as close 
together as possible. Another important rule is to use 
a balanced circuit wherever possible to reduce the volt- 
age to ground, thereby reducing the tendency to radiate. 
In Fig. 7 is shown the effect of balancing in transmis- 
sion lines and Fig. 8 shows the effect in resonant cir- 


cuits. In both cases it is seen that the voltage.to 
| ground can be halved when a balanced circuit is used in- 
stead of an unbalanced one. 
‘ When the r-f generator cannot be located at the point 
of application, both the generator and the load circuit 
must be shielded individually and connected by a co- 
axial cable or wave guide. This complicates the shield- 
ing problem but the basic facts already outlined apply 
to the individual shields. The coaxial cable is a con- 


No. 1143 & 1144 lights are approved and listed 
by Underwriters’ Laboratories. 


Particularly recommended for home ap- 
pliances. Lamps set far forward for clear 
vision from all angles—fully protected 
by lucite cap. 11/16" mounting hole. 


othard 


MANUFACTURING COMPANY 
2120 Clear Lake Ave., Springfield, Ill. 
CXPORT DIVISION: 25 WARREN ST. + NEW YORK 7.N. Y. 





GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


SPECIAL ac, oc 
& umversa. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 

to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 

made ESCO the trade mark that signifies com- 

plete satisfaction in specially-designed electri- 

cal equipment. 





BALANCED CIRCUIT 
e 
; Fig. 8—Balancing a circuit as in the lower diagram 


212 SOUTH STREET, STAMFORD, CONN., reduces voltage to ground and tendency to radiate. 
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Costs are lowered on materials, time, machines and 
manpower—on many products in which brazing has 
replaced the former method of fabrication. 


machined from bar stock for $45 The savings to be achieved by Phos-Copper 
; brazing are worth careful study, if you fabricate 


copper, brass or bronze. With this Westinghouse 
brazing alloy, many advantages have been shown 
both in tests and in actual production. Joints are 
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resistance equals that of the parént metal. The low 
free-flowing t ature (750° C.) permits the 
brazing Of light as well as heavy sections. 


...or brazed for ¢¢¢ ? 


Since Phos-Copper brazing may be done in 
five different ways—by gas, incandescent carbon, 
dipping, electronic heat and in an electric furnace— 
it may even utilize some of your present equipment. 
It comes in rod, strip and special shapes. 


For further information on Phos-Copper brazing, 
ask your Westinghouse representative for book 
B-3201. Or write for it, to Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Penna. 
J-90902 | 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
¢ 





Although the pressure has shattered the cap, note that the 
Phos-Copper joint still holds the tube section and cap 
tightly together. 
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~~ New Physical Properties . . . 
Greater Flexibility of Magnet Design 


@ General Electric announces four new perma- 
nent magnet materials which have physical 
properties new to permanent magnets. They per- 
mit flexibility in the design of your magnets... 
each has characteristics important to the in- 
dustrial designer. 

For example, the new cunife and cunico are 
amazingly ductile and malleable, and stil] they 
have high magnetic energy. Silmanal and vectolite 
have the ability to withstand strong magnetic 
fields without becoming demagnetized. 

We can help you with your magnet problems 

. write for Bulletin GES-3337A. Metallurgy 
Division, General Electric Co., Pittsfield, Mass. 


G-E PERMANENT MAGNET MATERIALS 
GENERAL {3 ELECTRIC 


when you use 


DRAKE 


eS ae 
te} Re 
SOLDER POTS 


AN IRON FOR EVERY PURPOSE 


You can count on soldered © 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
can be met, too, for Drake 
has 


Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


DRAKE ELECTRIC WORKS. INC. 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 


centric transmission line consisting, in a typical instance, 
of a 2'4-in. diameter copper pipe in the center of which 
is mounted a %4-in. diameter copper tube. The tube is 
held in the center of the pipe by means of insulators. 
Such a cable effectively shields the r-f field and prevents 
disturbing radiation. The wave guide basically is a shield 
and provides a discontinuity in the field, thereby direct- 
ing the r-f waves from the generator to the load cir- 
cuit. The wave guide consists of pipe the cross section 
of which may be square, rectangular, or circular, de- 
pending on the application. In one end is mounted a 
radiating antenna which starts the wave and at the other 
end is mounted a receiving antenna to receive the en- 
ergy. The ends of the wave guide are closed and the 
antenna is placed a quarter wave length from the end 
to produce a resonator effect, increasing the strength 
of the transmitted wave. 

The subject of r-f energy transmission by coaxial 
cables and wave guides deserves more than passing 
inention but space does not permit. Their proper ap- 
plication requires a thorough appreciation of the funda- 
mentals involved which cannot be dismissed lightly. 
However in the study of the steps necessary to elimi- 
nate interference it is sufficient to know that they will 
couple the load to the generator effectively with maxi- 
mum attenuation of the undesired field. Without them 
it would be impossible to locate the generator away 
from the load, thereby greatly reducing the flexibility 
of high-frequency equipment for industrial and medi- 
cal applications where it is frequently necessary to 
place them some distance apart. 


@ @ This is the compact, lightweight, rotating antenna 
assembly which is a feature of the recently announced 
powerful shipboard radar designed by Radiomarine Cor- 
poration of America. Made of aluminum and stainless 
steel, the assembly is only 62 in. wide. It is mounted 
on top of the ship’s wheelhouse on a standard Navy 
flange 1614 in. in diameter. Rotation is entirely auto- 
matic, and is controlled by power off-on switch on the 
radar viewing console. The lower section of the as- 
sembly contains the antenna driving motor, synchro 
generator, gearing, and waveguide rotary joint. Un- 
usually good resolution pattern is said to be obtained, 
although entire structure is relatively small. 
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IDENTIFICATION 


with 


PALM BROTHERS DECALS 


Call attention to your distributors—and get that extra 
cranes Site wl sales lift through the eye catching dominance of Palm 













ees =6Brothers Decals. 

Magnetic in color, economical in price, remarkable in 
ieneennemee durability, these famous decals are your marks of distinction. 
‘hdieaielininaataedamemeciae, excfusively yours. 
caaiainedenaiie 

Samples and sketches submitted 
7 ial 3 without obligation. Write today 
——— f tor Catalog No. 11. 
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Courtesy of WESTINGHOUSE ELECTRIC 


AND MANUFACTURING COMPANY 


SOCKET HEAD CAP SCREWS 


hold bracket on motor 


The above photo-view shows how the bracket of a 
Westinghouse motor is mounted and held in position 
by Allen Socket Head Cap Screws. The screws are set 
up with the Allen Hex Key above-shown held in the 
hand. This manner of holding a motor part permits of 
a rigid assembly with the utmost facility. 


The key with right-angle bend serves handiest in this 
application. In others, the use of a straight key in a 
power driver accelerates speed in assembling. Small 
screws may be held on the end of the key and threads 
engaged in the tapped hole without fingering -in. 


The superior strength of the Allen screw permits use 
of smaller-than-usual sizes, accommodated by smaller 
flanges, lighter parts. Screws are “pressur-formd” of 
ALLENOY steel, so the steel fibres are continuous and 
uncut under the head, increasing strength for tight set- 
ups. Accurate threading to a high Class 3 fit further 


adds to holding- power under vibration. 


Order ALLEN samples or stock require- 
ments of your local Industrial Distributor. 


THE ALLEN MANUFACTURING COMPANY 


HARTFORD 1 CONNECTICUT, U.S.A 


Mechanical Solutions of the 
Variable Speed Drive Problem 


(Continued from page 114) 


the outstanding features of the Speedranger are: 
Greater compactness, accuracy of speed setting and 
quietness of operation. In all applications free from 
mechanical shocks and where the somewhat higher 
initial cost is justifiable, the Speedranger may be one 
of the best choices. This drive unit is a compact com- 
bination of motor, transmission, and speed reducer. The 
maximum output speeds as high as 6700 rpm and as 
low as 7 rpm are available. 

The next two transmissions to be described, the Gra- 
ham and the OhiosT, are in a class by themselves be- 
cause their speed range is infinite in the strict sense of 
the term. This means that these transmissions produce 
any speed whatsoever between the maximum specified 
and zero. They are also made to produce speeds from 
a specified maximum forward through zero to a speci- 
fied maximum speed in reverse. The Graham design is 
based upon a combination of two principles: One is the 
cones-and-ring, and the other is the gear differential. 
The drive is through gearing, the reaction torque being 
obtained through tractional contact between the surfaces 
of a steel cone and a stationary steel ring, just as in a 
locomotive drive—the ring corresponding to the track. 

Graham variable speed transmissions are motorized 
units available in ratings from 45 to % hp with a maxi- 
mum output speed as high as 3100 rpm and as low as 
45 rpm. The Graham is a very compact combination 
of motor, transmission and speed reducer. Among the 
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Fig. 11—The PIV variable-speed drive has a special 

self-tooth-pitch chain which is used in place of the 

conventional belt. For all practical purposes, this 
drive is without slip. 
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Here are shown steps in the forming of 
Monel parts for assembly into the widely 
used wave clamps manufactured by the 
Realistic Permanent Wave Machine Com- 
pany of Cincinnati, Ohio. 

Along with high physical properties, Monel 
is characterized by a degree of ductility 
that permits readily forming such intricate 
shapes as these. 
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How to make a product 


say.. “Buy We m 


Regardless of the type of product you make .. . look at these per- 
manent wave clamps. 

They’re made of a metal that helps manufacturers put a stop 
to customer complaints and dealer dissatisfaction. 

They’re made of Monel ...a metal that says, “Buy me”... 
because it effectively withstands heat, moisture and various chemi- 
cals used in hair waving. In addition, Monel stubbornly resists 
deformation and bending under repeated use. 

With strip, wire, screws and rivets all Monel ... these clamps made 
by The Realistic Permanent Wave Machine Company are only one 
of countless examples that indicate how Monel contributes to life- 
long trouble-free performance in thousands of products. 

Consider the simplicity of giving your product special properties 
that please customers and stimulate sales. Parts can be readily fab- 
ricated from economical strip or wire stock. You'll find it good busi- 
ness to use this sturdy corrosion-resistant metal, and we'll be glad 
to give you counsel on its selection and fabrication for specific uses. 
Write today, for your copy of “Engineering Properties of Monel.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


NICKEL 40%, attoys 


MONEL* - “K” MONEL* - “R” MONEL* - “KR” MONEL* - “S"” MONEL* - INCONEL* - NICKEL - “L” NICKEL* - “Z” NICKEL* 
*Reg. U.S. Pat. Off. 





INTEGRITY 


Lasting merit is a result of the maker’s integrity 
applied to design, engineering, research, manu- 
facturing. 


During more than 30 years of unsurpassed 
performance, users of Jefferson Electric Trans- 
formers have come to place complete reliance in 
their fitness for the particular application—their 
long-life dependability, and uniformity of quality. 


Increased production space—greater use of 
more modern machinery—experienced manufac- 
turing technique with control of all in our own 
plant—assure still more the uniformity of quality 
that distinguishes all Jefferson Electric products. 


Expanding output, with a greater supply of 
vital raw materials will make it possible to meet 
your requirements better than ever before. 
JEFFERSON ELECTRIC COMPANY, Bellwood 
(Chicago Suburb), Illinois. Im Canada: Canadian 
Jefferson Electric Co., Ltd., 384 Pape Avenue, 
Toronto, Ont. 


Jefferson Transformers are avail- 
able in all types and sizes to 
meet the most exacting needs. 


Fig. 13—The principle of the cone and ring and that 
of the disk gear differential are combined in the Gra- 
ham variable-speed transmission which provides an 
infinite speed range in the strict sense of the term. 


advantages are: An infinite speed range, great degree 
of compactness and reasonable cost. The allowable 
momentary slip under overload reduces its sensitivity to 
shock loads. 

The design of the Ohio-T transmission is a combina- 
tion of a commercial model of PIV with one or two 
bevel gear differentials. The torque is transmitted 
by means of a positive engagement of a tooth chain with 
the grooves of a coned wheel. These transmissions 
are available from 1 to 33 hp. The advantages are: 
infinite speed range, compactness and absence of slip 
to any practical extent. Among the disadvantages may 
be mentioned higher cost and slightly noisier operation. 
The compact combination in one housing of Ohio-T 
transmissions with a speed reducer for higher or lower 
maximum speeds than standard motor speeds is also 
advantageous where considerations are im 
portant. 

At the time of going to press, an announcement was 
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Fig. 14—One or two worm gear beveled gear differ- 
entials are combined with a standard PIV unit to 
give an infinite speed range in the Ohio-T transmission. 


ELECTRICAL MANUFACTURING 












SELF-LOCKING 


THE AUTOCAR TRUCK 


Fa 


VA 


—with the Red Elastic Collar that 


protects permanently against VIBRATION 


The adoption of ESNA Elastic Stop Nuts 
on terminal connections has been a con- 
tributing factor to the: outstanding repu- 
tation of Autocar Trucks for continuous 
heavy-duty service. 

~ Early test runs proved that ordinary fas- 
teners vibrated loose. Lock washers tore 
terminal connections and steel fasteners 
permitted electrolysis and corrosion to 
‘freeze’ mated parts. 

Final tests prove that self-locking, self- 
sealing brass ESNA Elastic Stop Nuts re- 
pay their application cost many 
times over. Their vibration-proof 
grip makes night driving safer by 





preventing light failures ... makes contin- 
uous performance more certain by pre- 
venting ignition failures ... makes engine 
fires less likely by preventing destructive 
arcing. And easy removal speeds servicing. 

ESNA Elastic Stop Nuts protect against 
Vibration, Corrosion, Liquid Seepage, 
Thread Failure and Costly Maintenance. 
They permit full fastener standardization 
—and its resultant economy. For further 
information address: Elastic Stop Nut 
Corporation of America, Union, New 
Jersey. Sales Engineers and Dis- 
tributors are conveniently lo- 
cated in many principal cities. 






ON HEAVY DUTY TRUCKS 





LOOK FOR THE RED COLLAR 
THE SYMBOL OF SECURITY 


It is threadless and permanently 
elastic. Every bolt — regardless of 
commercial tolerances — impresses 
(does not cut) its full thread con- 
tact in the Red Elastic Collar to fully 
grip the bolt threads. In addition, 
this threading action properly seats 
the metal threads —and eliminates 
all axial play between bolt and 
nut threads. 

All ESNA Elastic Stop Nuts — re- 
gardless of size or type — lock in 
position anywhere on a bolt or 
stud. Vibration, impact or stress re- 
versal cannot disturb prestressed or 
positioned settings. 


ELASTIC STOP NUTS 


, INTERNAL *a- ANCHOR INSTRUMENT SPLINE CLINCH - GANG CAP 
4% WRENCHING As ; “? MOUNTING 9 3 ls CHANNEL 
\ i 


PRODUCTS @F: ELASTIC STOP NUT CORPORATION OF AMERICA 
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A new weapon in your fight 
to reduce production costs... 


MARION PORTABLE 
BENCH-TYPE 
INDUCTION SOLDERING UNIT F 


A low-cost, low-powered induction soldering unit, de- 
signed for use wherever production soldering of small 
metal parts and assemblies is part of the job. It can 
effect major -production economies in such diverse fields 
as radio, electronics, jewelry, electrical fixtures, toys, 
kitchenware, motors, paint brush ferrules, can sealing, etc. 


COMPACT.. ADAPTABLE.. EFFICIENT..ECONOMICAL.. SAFE 


@ It increases the speed of 
soldering operations —and 
provides a result often im- 
possible with other methods. e 


@ Produces cleaner work and 
eliminates many cleaning 
operations. 


No moving parts to wear 
@ Ideal for use with belt-line out. Tube replacement costs 
or turntable types of au- low. All components are 
tomatic feed designed with generous 
; fac r 
@ it is cheaper to operate eer eee. 
ihan a solder pot, con- Inexperienced operat- 
suming only 775 watts at ors can produce uniform 
ll load and only 100 results with greater safety 
watts on standby. Power to the operator than 
drawn only when sol- is afforded by any other 
dering is taking place means. 


$360.00 a... 


(Foot Treadle Extra) 


Fach unit is accompanied by a 
manual which covers not only op- 
erating and service information, but 
also the design of the work coils 
for fundamental shapes such as 
square, rectangular, round and oval 
SPECJFICATIONS 

Power Supply: 115 volts, 60 cycle 
Size: 1534'° x 211/.'° x 15’ @ Mount- 
ing: Standard relay rack cabinet @ 
Weight: 150 pounds @ Power Con- 
sumption: 775 watts at full power 
output, 100 watts standby. 


TURE tae 


IN CANADA: ASTRAL ELECTRIC CO., SCARBORO BLUFFS, ONTARIO 
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made by Speed Selector, Inc., Cleveland, and the B. I 
Goodrich Company, Akron, Ohio, of a new developmen 
of planetary motion in which two standard cross-sectioi 
V-belts and four variable-pitch pulleys provide infinite 
ratio, stepless speed from full down through zero an 
into full reverse at constant torque. 

A slight change in the variable-pitch pulleys of th: 
speed selector brings a large change in output speed 
through the multiplying action of the planetary mounted 
on the motor or driven shaft of the machine on which 
it is used. In operation the drive system compares the 
ratios of two V-belt drives and applies the difference in 
speed to output shafts. With the ratios equal the differ- 
ence in speed and output shaft speed are both zero. If 
the ratio of one drive is greater than the other the output 
shaft rotates forward at a speed proportionate to the 
difference in ratios. If the ratio is less the output shaft 
operates in reverse in the same proportionate ratios. 
Speeds up to 400 rpm in either direction can be obtained. 
Speed changes are made by a hand control wheel, which 
alters the pitch diameter of the center pulleys so that 
as one is increased the other is decreased and the change 
imparted to the outer pulleys by the wedging action of 
the V-belts. 


Melamine-Formaldehyde Resins 
Provide Many Electrical Uses 
(Continued from page 116) 


cycle is then based on the conditions giving the strongest 
piece. 

Melamine-formaldehyde laminates are another type 
of interest in the electrical field. Here, the melamine- 
formaldehyde material is either supplied asa solid, 
water-soluble resin or as a liquid varnish. The main 
difference in the laminates, so far as the finished product 
is concerned, is in the filler used. The principal fillers 
to be considered are paper, fabric, glass and asbestos. 
The overall properties of each of these classes of lami- 
nates are functions of both resin and filler. 

The main uses of paper-base liminates are decorative 
in nature, rather than electrical applications. There 
are, however, certain electrical applications. Melamine 
laminates have been widely used for making name plates, 
instruction charts and schematic diagrams to be sup- 
plied with operating equipment. Phosphorescent lami- 
nates capable of being read in the dark have also been 
used. Usually, laminates for this purpose are prepared 
with a phenolic core and melamine cover sheets. In this 
type construction, the arc resistance, good color reten- 
tion, and abrasion and alkali resistance of the melamine 
are obtained coupled with the toughness and lower prices 
of phenolics. Much work has been done also in using 
these laminates for mechanical parts of electric appli- 
ances, such as refrigerator breaker strips. 

Glass-cloth filled melamine resin laminates have made 
available an unusual product. Here, the inert and tough 
glass, combined with the inert nitrogenous resin, gives 
a laminate supreme in heat and arc resistance, along with 
extremely high impact or shock properties.. This type 
of laminate has an ASTM arc resistance of 200 sec or 
better, and can stand an operating temperature above 
500F. During the war, the glass-melamine laminates 
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... For Superior Mechanical and Electrical Performance 


Too much cannot be said about the importance of using only the best and most 
reliable materials for functional parts of electrical equipment. Metallurgical re- 
search has brought about the development of modern copper-base engineering 
alfoys with superior properties that give longer care-free life. 

The reliable spring properties and high fatigue resistance of Bridgeport’s Im- 
proved Phosphor Bronze give greater dependability to contact arms, springs and 
similar parts. For example, it is widely used for contact arms in relays which vibrate 
rapidly and must endure millions of cycles of flexing. 

Where a combination of high electrical conductivity, stiffness and resistance to 
wear and arcing are required, specify Bridgeport’s Cadmium Copper. It has excep- 
tionally high conductivity (85% minimum) and uniformity. 

To attain the utmost reliability in switches, relays, condensers, and other parts 
used in electrical or electronic equipment, design engineers should investigate the 
properties of Bridgeport’s special engineering alloys in addition to the standard 
brass mill products. They are described in “Bridgeport’s Technical Handbook”, 
available upon request made on company stationery. 


“Bridgeport” BRIDGEPORT BRASS COMPANY » Established 1865 + BRIDGEPORT 2, CONNECTICUT 


co. 
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BRIDGEPORT BRASS 


Distribution panel and fuse cabinet 
parts—Courtesy Federal Electrical 


Products Co., Inc. 
























with KESTER 


ored SOLDERS 


@ On hundreds of reconverted production lines throughout 
industry, Kester Cored Solders are Specification No. 1 for 
fast, failure-less soldering and permanently trouble-free 
solder-bonds. 


@ Fast, because Kester Cored Solders end guesswork. Flux 
and alloy—right kind and right quantity—are applied in one 
simple, easy operation. 


@ On assembly lines for electrical equipment, you'll find 
Kester Rosin-Core Solder miaking connections tight, for years 
of freedom from corrosion and terminal resistance. Elec- 
trical circuits operate with a minimum of service difficul- 
ties when they’re protected with Kester Rosin-Core Solder. 


@ Kester Acid-Core Solder, for general work, is the ideal 
all-purpose solder. 


@ Kester Cored Solders come in a wide range of flux and 
alloy combinations, strand and core sizes, one of which is 
exactly suited to every application. Kester engineers, backed 
by 47 years of laboratory research and practical solder 
experience, will gladly work with you on any solder problem, 
at no obligation to you. Write them fully, any time. 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, III. 


Eastern Plant :, Newark, N. J. 
Canadian Plant: Brantford, Ont. 
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came into wide usage with the armed forces. 

Asbestos cloth is an excellent filler for melamin: 
laminates since the melamine readily cures in thi 
alkaline type medium. Here heat and impact resistance: 
along with the usual arc resistance are the outstanding 
characteristics. 

Cotton cloth and even wool and rayon have been use: 
to some extent as fillers for melamine laminates. As 
would be expected, the cloth laminates are stronger than 
the paper types, but otherwise show the same genera! 
properties. 

Special problems are encountered in the case of some 
of the fillers. For example, the glass-filled laminates 
must be machined with special tools because of the ex- 
treme hardness of the glass. In the case of asbestos 
fillers, much less consideration need be given to the 
hardness of the tools. Cellulose-filled laminates machine 
easily with the customary tools. 

Hot- or cold-punching type melamine laminates have 
been produced but have not been generally accepted, 
primarily because the gain in flexibility is made at tox 
great a loss in water resistance. The same may be said 
for post-forming type melamine laminates. 

The third and last class of melamine materials of spe 
cific interest to the electrical field is the solvent-dilutable. 
melamine-formaldehyde varnishes. . By far the largest 
application for these resins is as an additive to alkyd 
resins for industrial type surface coatings used in auto- 
mobiles, refrigerators, etc. It should be noted that the 
surface coating type melamine resins are seldom used 
by themselves but are usually blended with plasticizing 
resins, such as the standard alkyds. These melamine 
resin blends form rapid baking coatings with excellent 
adhesion. Phenolic type moldings or laminates can be 
coated with clear or even pigmented alkyd-melamine 
varnishes, and in this way the arc resistance can be built 
up. Table II shows the ASTM arc resistance for a 
standard, commercially available, phenolic laminate 
coated with an alkyd varnish containing various per- 
centages of melamine resin. 

In surveying the arc resistance figures in Table IT, it 
should be remembered that these figures are not strictly 
comparable, since twice the number of seconds arc re- 
sistance actually represents much greater than twice the 
resistance to carbon tracking. A variety of alkyd resins 


Table Il—Are Resistance of Melamine-Formal- 
dehyde Varnishes 
(Coating on Phenolic Laminate 
ASTM. arc 
resistance 
seconds 


Alkyd resin*, 
per cent 


Melamine resin,** 
per cent 


100 0 38 
90 10 44 
80 20 74 
70 30 | 111 
60 +0) 


Arc resistance of phenolic laminate 
with no coating 


* Alkyd resin = Drving oil type, medium-oil length 
** Melamine resin = Resimene 875. 
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Here is a real space saver—a tiny switch that can 
give you extra room in your machines. The G-E 
Switchette measures only 114 by 4% by \& inch 
you can build it into almost any kind of product 
and neatly solve your problem of housing control 
devices. And it has lightning-fast snap-action, as 
well as high resistance to physical shock. 


SWITCHETTES SAVE TIME, TOO 


Because it is a ready-made contact element, the 
Switchette saves important design, tooling, and 
test time in making up devices or equipments. 
Each switch, carefully constructed and pre-tested, 
is delivered ready for installation. 


BUILT TO “TAKE IT’ 


The sturdy little Switchette is designed to with- 
stand millions of operations. It meets government 
specifications covering resistance to corrosion and 
-vibration—operating successfully in ambient tem- 
peratures of 200F to minus 70F. 


UNLIMITED APPLICATIONS 

Countless industrial applications have been 
developed for this small switch. You’ll find it in 
electronic equipment, such as radio transmitters, 
in juke boxes, and in a wide variety of appliances 

washing machines and dishwashers, for example. 

These are just a few of the possibilities. Wherever 
a make-and-break contact mechanism is needed 
and there is mechanical movement, a Switchette 
can be used. 


THE RIGHT FORM FOR YOU 


There are over 200 modifications of the Switch- 0 
ette. Also, a wide variety of limit switches, trans- 0 meremunainciry Me ea Sage 
fer, selector switches, and push buttons have been a | would like a copy of Bulletin GEA-3818D, which describes 







SMALL! FAST! STURDY! 
THE G-E SWITCHETTE 





General Electric Company 


built around the Switchette. the Size 1 Switchette, 

We'll be glad to help you pick out the right form 
for your application. Get in touch with your local 
G-E office, or write to Apparatus Department, 
General Electric Company, Schenectady 5, N. Y. 


Name 
Company kakdasauandcmegaiin 


Address Met oan 


GENERAL@ELECTRIC 9 97 yg gz WAAAAAANS | 
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APPLIANCE 
TEMPERATURE 


TESTER 


Model 60-JRT 


@ Tests electric or gas appliances 
@ Checks temperature controls 
@ Gives readings while doors are closed 


@ Designed for laboratory accuracy, built 
for hard everyday use. 


This new combination resistance thermometer and 
thermocouple pyrometer is a natural for service men, 
factory maintenance men, laboratory technicians, con- 
tractors and maintenance engineers. 

The low temperature scale of -100° F to 80° F gives 
accurate readings on the spot for household refrigera- 
tors, deep freeze units, walk-in coolers, refrigerator 
display cases, water and beverage coolers and air 
conditioning equipment...The higher temperature 
scale of 0° F to 600° F simplifies trouble shooting on 
ovens, motors, compressors, controlled processing 
and heating equipment...The 300 volt AC scale 
shows whether the line voltage is normal for the 
appliance. 


Model 60-JRT is probably already in 
stock at your distributor's. For tech- 
nical details, ask for Bulletin JRT-546 


J-B-T INSTRUMENTS, INC. 


437 CHAPEL STREET ¢ NEW HAVEN 8, CONN. 





can be chosen for blending with thé melamine resin. Of 
course conducting pigments would be objectionable if 
used. Metallic driers incorporated into the varnishes 
are also undesirable. 

From the standpoint of cost, large strides have been 
made, as can be noted by comparing the 1939 price of 
$40 per lb for chemical melamine with the present cost 
of 30 to 40 cents per lb. Nitrogen is available in in- 
exhaustible quantities. By converting this nitrogen into 
thermosetting resins, heat- and flame-resistant products 
unique in the electrical insulation field are obtained. 
By virtue of these properties, it is likely that the 
aminoplasts, and melamine resins in particular will at- 
tain an increasingly important place in industry. 


Mechanical Aspects of Design 
of Permeability-Tuned Radio Sets 
(Continued from page 127) 


pulled forward by magnetic action. 

Near the end of the forward travel, a pair of buffer 
springs on the bars along which the armature frame 
slides tends to check its motion but it is always pulled 
“home,” the solenoid being designed to provide maxi- 
mum tractive effort as the limit of travel is approached. 
During the final stages of travel, the twisted bar pinned 
to the armature frame rotates a die cast sector gear 
which, in turn, actuates a sintered-powder iron gear 
sector having ratchet teeth at its hub. 


TURRET INDEXING MECHANISM 


As the armature assembly makes its forward stroke, 
the ratchet on the end of the sector hub engages mating 
teeth on the end of a step of the integral shaft of the die 
cast turret spider and, on the return stroke, movement 
of the gear sector causes the turret to make one-sixth 
of a revolution. In so doing, the turret brings a cor- 
responding stop into position to arrest the armature 
assembly on its spring-returned stroke at the correct 
position for the station to which it is tuned. 

From a design as well as from a production stand- 
point, the sector gear (F, Fig. 5) is especially inter- 
esting. It has not only an integral hub and teeth, but 
a cam and, in a web near the center of the cored hub, 
a cored slot through which the twisted bar (pivoted to 
the armature frame) projects. The twist in the bar 
transmits a turning moment as the travel of the arma- 
ture frame moves the bar through the slot; the gear is 
thus turned first in one direction and then in the other 
on the return travel. 

Two pawls, one actuated by the cam on the gear hub, 
engage a stamped star wheel pressed onto the turret 
spider shaft and prevent the turret from turning except 
when the cam disengages one pawl. Only by die cast- 
ing could a gear sector, cam and slot be produced as a 
one-piece unit at a cost low enough and with adequately 
close dimension to meet the requirement set for. this 
piece. 

To support the gear sector, the stepped end of its 
hub is inserted in a hole pierced in the stamped center 
spacer bracket. A journal on the opposite side of the 
gear fits a cored hole in a bridge bracket, (extreme 
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SHORT DELIVERY CYCLE! 


IRC PRECISION WIRE WOUND RESISTORS 


1. Accuracy. IRC offers standard tolerance of + 1% 
... tolerances as low as .5, .25 and .10% available on 
special order. 


2. Wide Selection Ranges and Types. Select what- 
ever range, size of type you need to suit your design. 
IRC Precision Wire Wound Resistors are available in 
ranges from 6.1 ohm to 2.5 megohms. IRC also offers 
a wide selection of sizes and terminal types. 


3. Non-Inductive. The largest possible special alloy 
enamelled wire, wound on winding forms without a 
break in insulation, with adjacent sections in opposite 


RESISTANCE CO. 


401 N. BROAD ST., PHILADELPHIA 8 PA 


ynada: International Resistance Co., Ltd., Toronto, Licensee 
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directions, allows windings of low residual inductance. 
The frequency characteristics of IRC Precision Wire 
Wound Resistors suit them for use at audio and carrier 
frequencies up to 50 KC. 


4. Low Noise Level. Specify IRC Precision Wire 
Wound Resistors for instruments that require lowest 
possible noise level. 


5. Protection Against Atmospheric Conditions. Non- 
hygroscopic ceramic winding forms are specially impreg- 
nated for additional moisture protection and to prevent 
abrasion of enamelled-wire windings. Windings are 
impregnated with special varnish, which improves 
insulation, eliminates breakdowns and shorted turns. 
This impregnating compound hardens with high tem- 
peratures instead of softening as is the case with wax 
impregnation found in some wire wound resistors. 
Baked impregnation of windings secures wires rigidly in 
place and gives effective protection from high humidity. 
For further protection, extra insulation coatings are 
applied before and after labeling. 


6. Terminals. To insure positive terminal connections, 
IRC molded contacts are used on Precision Wire 
Wound Resistors. 


Your IRC Sales Engineer can quote you definite 
delivery schedules, or address inquiries to Dept. 61 
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light gauge applications 


BPRake no allowances for CMP 
Thinsteel Stainless Strip. You can have 
unvarying coil-after-coil dimensional 
accuracy, physical properties, chemistry 
and quality finish ... the result of CMP 
“Precision Controlled” processing. Even 
in gauges thin as .001 in popular A.I.S.I. 
grades your most rigid specifications 
can be met. Advantages? Yes sir — 
many. Such as — more feet per pound, 
more finished parts per ton, fabrication 
efficiency, savings in dies and usually 
a better end product. 


How about checking with CMP today? 


FACTS on THINSTEEL S7A/NLESS 


® Extra long coils ¢ 
Extremely close tolerances * Wide 
range of physicals and analyses 
® Gauges as thin as .001” 


mw VAS 
GIVES MAXIMUM PRODUCTION PER TON 


THE COLD METAL PRODUCTS CO. 
YOUNGSTOWN 1, OHIO 


Sales Offices: NEW YORK «© CHICAGO e DETROIT 
ST. LOUIS ¢ BUFFALO ¢ DAYTON ¢ LOS ANGELES 
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left of Fig. 5), leaving the cam overhung. Fou 
integrally cast rivets on the bridge bracket pass throug] 
mating holes pierced in the center bracket and ar 
headed over to fasten the bridge. Two integral rivet 
at the opposite side of the bridge form pivots for the 
pawls. The susceptibility of die castings to working 
by clinching, spinning, riveting or bending in assembl 
operations thus adds to the advantages previously men 
tioned 


INTRICATE DIE CAST TURRET SPIDER 


The turret is a most interesting assembly from both 
a design and a functional point of view. It includes a 
spool or spider that, except for its outer flange, is com- 
pletely die cast and has a long, hexagonal barrel with a 
groove cored along each face of the hex. Each groove 
fits a corresponding sliding stop which is a very small 
die casting having a tapped hole through its hub. 

Parallel with and slightly above the grooves are six 
screws whose unthreaded outer ends bear in holes cored 
through the inner flange of the spider. The outer flange 
is a stamping and has holes in which the screws bear 
near their heads. These heads are actually small spur 
pinions and are cold headed integrally at the end of the 
steel shank that is subsequently threaded, the pinions 
being overhung outside the flange. Five of the screws 
have 64 threads per in. and the sixth, 32 threads. It is 
this latter screw that is used for hand tuning. 

Each of the small pinions is so arranged that, when 
in tuning position, it meshes with a die cast face gear 
on the tuning shaft if the latter is pulled outward. Thus, 
by turning the shaft, the stop for any given station can 
be shifted without having to open or get into the set 
with tools. This ingenious arrangement enables the car 
user to set any station for automatic tuning and to 
change such setting at will, a feature of unusual con- 


@ @ Federal Telephone and Radio Corporation’s new 
tubes for 50-kw FM transmitters are being examined by 
FTR’s chief engineer, F. X. Rettenmeyer (left) and Nor- 
man E. Wunderlich, executive sales director. The tubes 
shown here have a rated output each of 25 kw at 110 mc. 
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WASHERS 


THE WASHER THAT HAS THE EDGE 
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The loosening action of vibration, impact, ex- 
pansion and contraction is blocked at every 
point when bolts, nuts or screws are locked in 
position with EverLOCK Washers. 

Each of EverLOCK’s many wide chisel edges 
provides several times more gripping area than 
is obtainable with any other lock washer con- 
struction . . . combine with powerful spring 
tension to effectively resist every conceivable 
loosening action. 

EverLOCK assures substantial time and labor 
savings. A half turn or less gives a positive lock. 

Wire, phone or mail your orders today. 





The Rocky Mountain Rocket of the Rock Island Lines. 


SPEED AND 


DEPENDABILITY 
plus 


Styling 


Everlasting 
Fastenings 


The Public demands modern appear- 


ance... style as well as performance. 
The famous Rocky Mountain Rocket 
of the Rock Island Lines amply meets 
these requirements. The Pullman- 
Standard Car Manufacturing Com- 
pany, builder of the Rocket Pullmans, 
gives its cars up-to-the-minute 
styling . . . the look of speed... 
with stainless steel sheeting fastened 
with stainless steel screws. 


More and more products every 
day turn to stainless for modern 
styling—railroads, food equipment, 
appliances, and many others — and 
more and more manufacturers look 
to Harper for stainless steel fasten- 
ings which resist rust and corrosion. 


Harper maintains a stock of more than 
4850 types of Everlasting Fastenings 
—Bolts, Nuts, Screws, Washers and others, 

fabricated from Brass, Naval Bronze, 
Silicon Bronze, Monel and Stainless Steel. 

Special engineering facilities serve 

product manufacturers through 

Harper factory branches and distribu- 

tors in principal cities. 


THE H. M. HARPER COMPANY 


2609 Fletcher Street © Chicago 18, Illinois 


Branch offices: New York City, 
Philadelphia, Los Angeles, Milwaukee, 
Cincinnati, Dallas 
Representatives in principal cities 
The . 
Pullman- 
Standard 
Car Manu- 
facturing 
Company 
applies 
Stainless 
Steel sheet- 
ing to one of 
its modern 
passenger 
cars with 
Hacper 
Stainless 
Stee! Rivets. 


HARPER 
OLIZELT, ZT: 
am 


BRASS e BRONZE e COPPER e MONEL eo STAINLESS 


venience when a car is to be driven into different are: 
where a new group of stations comes within range. 

Once a stop is set manually, it cannot shift along th 
screw thread. This is because, between the spool flang 
and the overhung pinions on the ends of the screws 
there is a phosphor bronze spring having six prong 
pointing inward. Near the tip of each prong is a tea 
that engages the teeth of the corresponding pinion. The 
spring teats keep the pinions and screws from turning 
except when tuning is done. 

Equally ingenious is the simple means used to lock 
the screws in place axially after assembly. This is ac- 
complished by a small circular lock plate that has six 
holes pierced to the contour of a figure “8.” The screws 
first enter the larger end of the hole; when all screws 
are in place, the plate is turned a few degrees, causing 
the small end of each hole to engage a groove cut near 
the outer end of each screw, thus preventing them from 
backing out. When in this position, two ears on the 
plate come opposite slots cored in the spider flange and 
are bent back into the slots to keep the plate itself 
from turning. 


INTRICATE DIE CASTING 


At its outer end, the turret barrel has a stepped jour- 
nal, bearing in one separator bracket and, next to the 
inner flange, a journal bearing in the center bracket. 
Extending beyond this bracket is an integrally cast shaft 
having three stepped diameters smaller than the journal. 
The smallest and longest of these steps has.a flat at each 
side, all formed by the casting die. 

At the end of the second shoulder are cast ratchet 
teeth that engage corresponding teeth in the sintered 
powder iron sector gear (already mentioned) which has 
a cored hole sized to slide on the next small step against 
a light coil spring. This iron gear meshes with the die 
cast sector gear and is turned 60 deg forward and back 
each time the turret is indexed. On the forward stroke 
of the armature assembly, the ratchet is cammed out of 
position against a coil spring and reset one notch ahead, 
ready for indexing. The spring seats against the star 
wheel, which has a hole with flat sides and is pressed 
against the last shoulder. The flats engage those on the 
shaft so that the wheel turns with the shaft. Seating 
against the second face of the star wheel is a brass spacer 
tube extending through the third stamped bracket where 
the brass turret gear (which meshes with the die cast 
pinion that engages the plastic indicator drum) seats 
against the end of the tube. 

Against the outer face of the brass gear is a plain 
washer and both the washer and the gear have holes with 
flat sides that fit flats on the shaft. They are held in 
place by a screw and lock washer, the screw fitting a 
cored and tapped hole in the end of the die cast shaft. 

It will thus be seen thac'a single die cast spider pro- 
vides all of the following features: (1) a spool with 
one integral flange having six bearing holes for screws, 
(2) a hex stem with a groove along each face, (3) a 
shoulder for a stamped flange next to which is another 
shoulder that is spun over to fasten the flange, (4) two 
stepped bearing journals, (5) a set of ratchet teeth, (6) 
two slots for locking a screw holding plate, (7) a journal 
for the iron sector-ratchet, (8) a shoulder for a star wheel, 
(9) two flats that keep the star wheel and a brass gear 
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The INTERNATIONAL 
Double-40 Watt 
Instant Start Transformer 


Acclaimed the most practical and finest oper- 
ating unit ever to reach the trade, ENTER- 
NATIONAL’S new Double-40 Watt Instant 
Start Transformer has an abundance of features. 
Small and distinctive in style, the unit can be 
used with standard bodies, has minimum hum 
and practically operates on unity power factor. 


There are no starting misses and stroboscopic 
effects are minimized. The unit is electrically 
and mechanically perfect, insuring longer bulb 
life. It is fully guaranteed for one year. 

Starters, starter sockets or switches are elim- 
inated. And remember, only this unit permits 
lighting of one tube even though the other is 
dead! Order INTERNATIONAL Double-40 
Watt Instant Start Transformer today! 


Inquiries Will Receive Prompt Attention. 
Every INTERNATIONAL 


t opproved by : 
Underwriters Loboratories inc. 


i. 


7 WHERE PERFECTION IS THE GOAL, INTERNATIONAL IS THE TRANSFORMER. 


Se.) INTERNATIONAL Janslormes (ey 


27 KENTUCKY AVE., PATERSON 3, N. J. - 17 WHITE ST., NEW YORK 13, N. Y. 
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from turning and (10) a cored hole for an assemb.y 
screw. This shows what can be accomplished in a sing 'e 
part by forethought in designing it as a die casting. To 
produce a substitute within equally close dimension: | 
limits by any other means would make costs prohibitiy 
yet the die casting costs only a few cents and requires 
almost no machine work 

To avoid electrical noise caused by the tuner passin 
through all stations when shifting to any of the fiy 
automatic solenoid-operated stations, a muting switc 
is mounted on the back plate and is so arranged that th: 
switch is opened when the armature frame strikes an 
rides up the knee of a phosphor bronze spring. This 
spring is one of several wire forms used in the assembl: 
and is held by the same rivets that fasten the switch t 
the back plate. 

Another important spring is that which returns the 
armature assembly after it is advanced by the solenoid 
This is a steel torsion spring having about three coils 
One end fits into a hole in the back plate and the other 
end into a hole drilled in a lug cast on the armature 
A stamped shield clipped under one of the coil holder 
castings helps to keep the spring in position 


METHOD OF TUNING 


When the user wishes to tune the set by using a finge: 

knob, the indicator drum is shifted to position marked 

“M.” This brings the coarse-pitch screw into such po- 

WEST VIRGINIA PULP & PAPER COMPANY sition that the pinion on its end engages the face gear 
ae eee Bp re ee | when the latter is advanced by pulling the knob and its 
shaft forward. As this is done, a small spring-actuated 

latch on the back plate locks the shaft and gear in this 

position. Then, as the knob and gear are turned, the 


Nou Excakable MERCURY hae is — eae oe a by 
Ps 1e screw as it is tuned by the face gear and shifts its 
ee SWITCHES tapped sto 

c p- 


Attached by a self-tapping screw to one corner of the 


5 AMP — 
for water 
systems; 





pumos; 
hair dry- 
ers: elec- 
tric scales: 
actuating 
devices. 
— for 
SF enue: 20 AMP — for 
vending ma- 10 AMP — for elevators: con- 
chines. tem- oil burners: veyors: blue 
perature regu- water heaters: / printing ma- 
lation: 7. feed and speed chinery: stok- 
alarms. — : controls; farm ers: safety 
. machinery; rail- devices: com- 
road signals. munication 
7 a systems. 
otall enclosed, ° © 
hydrogen. gharged — Double Throw Unit of 
AK 7 ‘at> : 
ented construction in- Also Available 
sures millions of 
contacts without fail- 
ure of any part. No 
glass to break! Ex- 
losion- proof! Abso- 
utely silent! 
Here are mercury 
switches adaptable to 
almost dny control 
job. - them! See for 
yourself their superior 
performance. 
All sizes furnished 


with or without stand- , @ @ Appliance cords take a lot of punishment and so 
Quick deliveries! : engineers at the Westinghouse East Springfield (Mass.) 
aaa © Works devised this motor-driven testing machine which 

FOR ORE AR << aaa simulates the twists to which a cord of an oscillating 
motor starting: in- heavy duty: ideal fan, electric iron, vacuum cleaner, etc., is subjected. The 
oven. controts : and other types of cords are twisted at a rate of 160 oscillations per min, 
Se Sala coma | Or 32 times normal fan speed. Electric current passing 
loads. i | through the cords activates counters. When cords break, 
the counters stop and total number of oscillations before 

breakdown is read. An aging chamber is used to provide 

D it} R A K 0 0 a P | i} c. supplementary tests on the resistance of the cords to 


Sel Adal te temperature, humidity, etc. 
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STURDINESS 


POSITIVE 
CONTACT 


os 


LONG LIFE 


SAFETY 


Safe operation—silent operation . . . . these 
are but two of the important advantages which 
have established the reputation of Honeywell 
Con-Tac-Tor Mercury Switches. 


For literally thousands of applications 
among widely different types of operations, 
Con-Tac-Tor Mercury Switches are providing 
dependable, economical performance. For 
your needs, you'll find Con-Tac-Tors depend- 
able because of their positive action, high 


mechanical strength and low resistance— 
economical because fewer parts mean less 
cost and less maintenance. Information about 
specific applications for Con-Tac-Tors which 
are rated for loads as high as 45 amperes, is 
furnished promptly without obligation. 

Minneapolis-Honeywell Regulator Co., 
2685 Fourth Avenue South, Minneapolis 8, 
Minnesota. Branches and distributing offices 
in all principal cities. 


TAC 
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METALLIC 
RECTIFIERS 


COPPER 
SULPHIDE 


~~ 


B-L METALLIC RECTIFIERS 


from Milliwatts to Kilowatts 


If you have an A.C.-D.C. conversion problem, let B-L 
engineers help you. We have successfully produced 
many appliances formerly thought impractical. 


B-L Metallic Rectifiers have been favorably known 
to the electrical industry for many years. They 
are reliable, efficient, designed to get your job 
done right! 


No matter what rectifier applications you are con- 
sidering, B-L will be glad to work with you. Selen- 
ium and Copper Sulphide Rectifiers for all needs 
are available. 


Write today for Bulletin R-41 
THE BENWOOD-LINZE COMPANY 


1815 LOCUST STREET ST. LOUIS 3, MO. 
Long Distance. Telephone CEntral 5830 


Designers and Manufacturers of Selenium and Copper Sulphide 
Metallic Rectifiers, Battery Chargers and DC Power Supplies 
LL, AAAS RT LTTE EA RESET IT 


216 


armature frame is a light angle-shaped stamping carry 
ing a riveted pivot pin which passes through a piece o/ 
copper plated strip stock sheared off and turned downa 
its outer end to form a pointer that moves over the tun 
ing scale. At its inner end, this strip has a slot engaging 
the shank of a large-head rivet. This arrangement has 
the effect of giving the pointer a linear motion instead 
of along an arc. 

After manual tuning, the face gear must be disen- 
gaged automatically, hence a spring is provided around 
its shaft. When the armature assembly is advanced 
the next time to an automatic station, the armature 
frame strikes and withdraws the latch slide, enabling 
the spring to shift the shaft and gear into its off position 
before the turret is turned. 

If the user wishes to change the tuning for any auto- 
matic station, he merely shifts the indicator dial to the 
corresponding number and pulls the finger tuning knob 
forward, engaging the face gear. Then, by merely 
turning the knob, the setting is altered as desired. At 
the next automatic shift, the latch is released, just as it 
is after hand tuning on the manual position. 

The face gear is a die casting having a cored hole 
and is merely pressed onto a straight-knurled portion 
of the shaft. Bearings for this shaft are provided in 
the back plate and in the intermediate plate, a stepped 
end being provided to cooperate with the notched end of 
the stamped latch slide. A flat near the outer end of 
this steel shaft engages with a cross screw fitting a 
tapped hole in the knob.. To fasten the other die cast 
knob to the switch shaft, the latter is provided with a 
slotted end and a special Tinnerman spring tongue in- 
serted in this knob fits the slot, fastening the two parts 
together. 

Scales are printed on enameled sheet steel by the 
silk screen process and are held in place by self-tapping 
screws through brackets spot welded to the separator 
plate, as shown in Fig. 3. There are other stamped parts 
including several in switches and other purchased as- 
semblies, but most of these are fairly conventional. 

Other features of the design might be singled out for 
description but the foregoing details cover the primary 
innovations and indicate how well the designer adapted 
each of the parts named to fabrication by one or another 
of the mass-production methods available. 


Automatic Tire Maker Features 
Novel Intermittent Cycle Control 
(Continued from page 132) 


Some controls could be tied in optionally with either 
the timing motor cam or the Geneva drive cams. Limit 
switch 2, for example, which initiates the drum move- 
ment forward, originally was actuated from a third 
cam plate on the stationary Geneva motion drive. It 13 
now actuated by dogs located on the side of cam plate 
2 on the timing motor drive. Similarly, the brake valve 
was originally actuated by cam plate 7 on the stationary 
Geneva drive. It is now tied in with cam plate 4 on the 
timing motor camshaft. A notched dog plate is used 
which splits the zero-setting point and the cycle starts 
with the cam dog halfway through its full stroke of 27 
deg. With the brake engaged, reversing the drum ro- 
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YOR barers 


The parallel development of Hoover Vacuum 
Cleaners and Durez phenolics points up an era 


in which housebold appliances and plastics 


bave progressed togetber...and lightened further 


the bor of bousekeeping. 


For many years, the Hoover Vacuum 
Cleaner Company has recognized the 
unusual value of Durez phenolic plas- 
tics as a material for vacuum cleaner 
housings, functional parts and acces- 
sories. In fact, H. Earl Hoover once 
stated: “The special Durez plastics 
used for certain (Hoover Vacuum 
Cleaner) parts not only help reduce 
weight, they also add smart, modern 
contours, a lustrous scratch-proof fin- 
ish. And because they’re self-insula- 
ting, they simplify our design and as- 
sembly.” 


. 
Mars 
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Durez Versatile 
Non-resonance, impact strength, heat 
resistance, and dielectric strength ... 
these are among the other character- 
istics of Durez phenolic molding 
compounds which gave development 
engineers the necessary freedom, in 
designing the vacuum cleaner to its 
present state of efficiency. Of utmost 
significance, however, has been our 
success in perfecting more than 300 
modifications of a plastics material 
whose versatility has been recognized 
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for years. A finer appliance than ever 
before, the Hoover of today uses more 
molded Durez than ever before. 


About Your Problem 
Perhaps you have a plastics material 
problem. If so, we urge you to consult 
your custom molder. New methods of 
preheating, molding and finishing 
greatly extend the advantages of his 
service. 

Remember, too, the competent counsel 
of experienced Durez technicians plus 
a wealth of proved product develop- 
ment data is available for the asking. 


Write to: Durez Plastics & Chemicals, 
Inc., 69 Walck Road., N. Tonawanda, 
N.Y. Export Agents: Omni Products Cor- 
poration, 40 €. 34th St, New Work 16, N. >. 
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Easy, instant starting is an inherent feature of Evin- 
rude Outboard Motors. Every factor that contributes 
to it has been engineered and built in for the conven- 
ience of the operator. As part of this important 
function, Evinrude selected the dependable HI-EFF 
plastic parts for use on primer and carburetor con- 
trols. The modern designing and precision molding 
of HI-EFF give it the trim appearance, in keeping 
with streamlined styling. 

This is just one more instance where a HI-EFF 
quality and service has been recognized by leading 
manufacturers. When planning plastic parts for 
your products it will pay you to investigate HI-EFF 
dependability, to take advantage of our experience 
in developing and producing molded parts. It costs 
you nothing to find out. Taylor Manufacturing Co., 
3094 W. Meinecke Ave., Milwaukee 10, Wis. 
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tation momentarily opens the core, ready to receive th: 
first set of plies. Later in the cycle, the brake is re 
leased so that forward rotation of the drum throug! 
the foot switches will not collapse the core. 

The mechanical arrangement for automatically mak 
ing the turn down, setting the beads, rolling the flippe: 
and making the turn up are novel and intricate. The 
final design represents a slow development over a num 
ber of years. One function after another was addec 
until now the machine goes through its intricate cycles 
without a hitch. 


NOVEL MECHANISM DEVISED 


The problem of obtaining a series of unrelated, inter. 
mittent motions in a rather compact space has been 
achieved through the use of five modified Geneva mo- 
tions, plus an air cylinder. One of the Geneva gears is 
shown in Fig. 6. These gears are nominally 8 diametral 
pitch, 17-in. pitch diameter and 1%4-in. face, and they 
engage 3-in. pitch diameter pinions which are bolted 
to eccentrics. Connecting rods, bell cranks and toggles 
complete the mechanical linkage to the head. These 
so-called Geneva gears are in reality intermittent gear- 
ing made by hobbing a complete gear and then milling 
the teeth off those sections where no drive is wanted 
In a few instances, a tooth had to be welded into a 
space and a corresponding notch made in the pinion 
blank in order to carry the drive through what would 
otherwise become a dead center. 

One gear set controls the large flipper roll-down 
garter spring; a second, the ply turn-up and disk toggle 
control ; a third, disk motion’control ; a fourth, ply turn- 
down with garter spring; and a fifth ply turn- 
down by spring-backed sector plate control. The head 
itself consists of three parts, the center or main section, 
the front section for tuck-under and the rear for turn- 
up. The front section is separately actuated through 
a gear pinion, the latter being oscillated by crank 
through a pivoted air cylinder. Rotation of the pinion 
cams push out segments which tuck plies under the bead, 
which is loaded on each head at the start of the cycle. 

(Continued on page 220) 


Errata—Temperature Rise in Coils 


The article on “Calculating Temperature Rise in Coils 
from Resistance Change,” by William R. Milburn, on 
page 107 of the August issue of ELEcTrIcAL MANUFAC- 
TURING had two errors in equations B and E, respec- 
tively, which it is desired to correct. The equations 
should have been presented as follows: 


R 
Tx—To= FR (234.5-+ Tc) —(234.5+T¢) (Equation B) 
Cc 


TR=(234.5+-As) Ge —1)—(Ay—As) (Equation E) 


Equation E was the basis of the chart reproduced in 
Table I of the article showing temperature rise of coils 
with various ratios of hot and cold resistance and at 
various room temperatures. The editors regret the 
occurrence of the errors in the original presentation. 
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PLUOS Sales Value for Good Tools— 
Drop Cords Jacketed in 


























A Top-Quality 
Drop Cord for Your 
Top-Quality Products 


Bape» tool de- | 
serves a good drop cord. 

It conforms to the quality of 
design and construction of 
the tool. It gives an added 
plus value which your Sales | 
Department will thank you 
for when it is translated in- 
to repeat orders. | 


These are the qualities which 
result in longer drop cord 
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life for a neoprene jacketed 

cord. Neoprene resists sun- 

light, wear, tearing, crush- 

ing, oil, and heat. For quality | 
tools specify a quality cord 

with a neoprene jacket. 





Write for your free subscription to The 

eee a Neoprene Notebook. Packed with information 
about new or unusual neoprene applications 

—which may give you valuable new ideas. |, 





Here’s Why Neoprene Back issues on request. Rubber Chemicals Divi. | 
: SO WELL! sion F-9 .E. I. du Pont de Nemours & Co. a 
DOES SO MANY JOBS (Inc.), Wilmington 98, Delaware. 
+ High tensile strength, resilience, low permanent distortion. 


sunlight, aging, ozone, and heat. 
+oaamaeen nao onconcit_ | DU PONT NEOPRENE 


The VERSATILE Synthetic Rubber 


Special compositions are flame-retarding, s{atic-conducting, 
% - ” BETTER THINGS FOR BETTER LIVING 
flexible at low temperatures. . .. THROUGH CHEMISTRY | 
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+ Tough and durable, resists abrasion and cutting. For Better Equipment, S pecify | 
| 
i 
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JONES 400 SERIES PLUGS 
AND SOCKETS 


A medium size Plug and 
Socket that fulfills practi- 
cally every requirement in 
the Public Address, Radio 
and kindred fields. Socket 
Contacts are of the “knife- 
switch” type of phosphor 
bronze, cadmium plated. 


Plug Contacts are of hard brass. 
silver plated. Insulation is of mold- 
ed Bakelite. All Plugs and Sockets 
are Polarized. Caps are of steel 
with baked black crackle enamel. 


Made in 2, 4, 6, 8, 10 
and 12 Contacts. 


The best all around 

Plug and Socket at 
popular prices. Send today 
for catalog No. 14 listing 
all types of Electrical Con- 
necting Devices—Plugs. 
Sockets and Terminal Strips. 


HOWARD B. JONES DIVISION 


-€EINCH MFG. CORP. 


2460 W.GEORGE ST. CHICAGO 18 


P-406-CCT 


DUMONT CAPACITORS 


@ SMALL SPACE 
@ LONG LIFE 
@ MOISTURE PROOF 
@ HEAT PROOF 
* 


Dumont Resinoid 
sealed — will not 
melt at 300° F. 


NO AIR 
VOIDS 

FILLED 
UNDER 
een ene. 


MUO hase 
CORP. 
M’F'GS OF CAPACITORS FOR EVERY REQUIREMENT 


34 HUBERT ST.e NEW YORK. N.Y. 





The turn-down is effected through a small diamete 
garter spring ring of toroidal form which is actuate: 
Ly radially disposed toggles. The roll bead flipper is 
also in the form of a garter spring (see Fig. 2) but oi 
larger section. It is held by a series of bent links pivotec 
to a ring and it rolls up the bead flipper a second 
time on the second movement forward by expan 
sion of the coil spring. Because of its size and the 
pressures involved, this mechanism is mounted on dove 
tail guides on each side of the machine frame, relieving 
the center section of some complication. Its movement 
is effected through links operating off one of the bell 
cranks and eccentrics. 

Mounted on the drum shaft are three sleeves, one 
supporting the head casting, another the toggle for the 
center plates on the head, and'a third the toggle for the 
turn-down garter spring. Flexibility is obtained by a 
two-way control of the toggle actuating the turn up 
plates on the head. Its action can be obtained through 
sliding motion on either the main casting or the back 
plates. 

The ply turn-down spring is supported on a series of 
links pivoted on a disk mounted on a fourth sleeve not 
connected with any power linkage. This permits move- 
iment between it and the third sleeve to which a series of 
actuating toggle links are anchored. As the spring en- 
counters resistance to its forward movement, its car- 
rier disk backs up against the toggle mechanism whose 
actuating disk continues to be carried forward. This 
contracts the garter spring and effects the turn-down 

Referring back to Table II covering the sequence of 
operations it should be noted that the Geneva motors 
are started by camplate 2 but as soon as both heads 
have entered the drum they stop although the Geneva 
drive continues to rotate. The reason the heads 
stop is because no teeth are in engagement at that 
time. While there is no forward movement of the 
heads the rest of the Geneva drive mechanisms go 
through their cycles of turning down and turning up 
stock through first expanding and then immediately 
collapsing the garter springs. When these motions 
are completed the pinions are rotated again to bring 
in the heads the balance of the way by means of re 
engagement of the Geneva gear teeth with the pinions 
that control head translation in and out. 

In conclusion it should be mentioned that initially 
all the air valves were solenoid controlled through a 
multiple contact switch driven off the Geneva drives. 
To minimize maintenance difficulties, direct cam action 
on the air valves proper were substituted. Although 
in the simplication of the tire builders these electrical 
elements were dropped, others were added in the form 
of a timing motor and its associated limit switches. 


SPI Low-Pressure Division Plans 1947 Meeting 


The second conference and exhibit of the Low-Pressure Divi 
sion of the Society of the Plastics Industry has been scheduled 
for January 23-26, 1947, inclusive, Edgewater Beach Hotel, 
Chicago. The success of the first meeting of this division held 
earlier this year proved an impetus to plans for another confer- 
ence next year. A symposium of technical papers will be held 
on January 23 and 24, while the exhibit will be open for the 
entire four days of the conference. 

J. E. Stokes, Bakelite Corp., is chairman of the steering com- 
mittee of the SPI Low-Pressure Industries Division, while 
Robert J. Brinkema, of Egmont Arens, industrial designers, is 
conference chairman. 
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INSTANT 


Modern design calls for “tailored power” 


Alliance motors are rated as low as 
1/400th h.p. on up to 1/20th h.p. They 
are small, compact and some weigh 
less than one pound. They furnish eco- 
nomical driving energy to meet the 
special demands of small loads. Some 
are uni-directional—others are rever- 
sible—some are for continuous duty- - 
others for intermittent operation. 


Alliance Powr-Pakt motors are mass 
produced, precision made and low in | 
cost. They can help you get instant 
action—when you want it—and where - | 
you want it! Write today. 
| 
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WHEN YOU DESIGN—KEEP ule 


ALLIANCE MANUFACTURING COMPANY ° ALLIANCE, OHIO 
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BY THE MAKERS OF 
RELIANCE ELECTRIC MOTORS 


NEW, LOW-COST 
SPEED INDICATOR 
gives you these 3 big helps 


1. IMPROVES quantity and qual- 
ity of machine output. 

2. DETECTS machine troubles be- 
fore costly repairs become 
necessary. 

3. REDUCES spoilage of materials 
in process. 

At only $50 for this quality-built 
Electric Speed Indicator (less in 
quantities of two or more), you 
will want the advantages of con- 
tinuous visual speed indication for 
every machine in your plant. Write 
today for Bulletin 406 giving com- 
plete information. 


RELIANCE ELECTRIC & ENGINEERING COMPANY 


1054 I1VANHOE ROAD CLEVELAND 10, OHIO 


Sates Offices tu Principal Cities 


1 to 100,000 ohms, 
linear. 5 to 25,000 
ohms, tapered. 


Tolerances as close 
as 1% of total resist- 
ance and linearity, if 
required. 


Power ratings: 3 
watts, linear; 2 watts, 
V and W tapers. 


291° mechanical ro- 
tation. 281° electrical 
rotation. 


*% Exclusively Clarostat. 
Series 42 rheostats or po- 
tentiometers nest and lock 
together into compact, 
rigid assembly. Single 
shaft passes through and 
operates all rotors without 
play or back lash. Multi- 
ple unit provides required 
resistances, tapers and 
taps for each of several 


circuits or functions at the turn- 
ing of one knob or shaft. 


*% Write for descriptive bulletin. 





Controlling Temperatures in 
Plastics Molding 
(Continued from page 146) 


the material used; in the rate of heat transfer through 
and from the cylinder walls; in metering; and in con- 
troller action. 

In the preheat sections of the cylinder, economy in 
control arrangement was the principal factor. The only 
lag was in the process material; load changes were in- 
frequent; and the continuous cycling action of control 
(alternations between high and low) was not detrimen- 
tal. Instrumentation of the preheat sections was eco 
nomically effected by the use of Wheelco Model 241 
universal type Capacitrols (direct indicating millivolt- 
meter type pyrometer controllers.) The plasticizing 
section of the injection chamber is equipped with two 
Wheelco Model 251 proportioning Capacitrols, for best 
control of the temperature variable. - 


ELECTRONIC CONTROL PRINCIPLE 


Both Model 241 (two position) and Model 251 (pro- 
portioning) operate on the Wheelco electronic control 
principle. Unusual speed and accuracy of these con- 
trollers is due to the fact that there is no mechanical 
link between the indicating and control sections of the 
controller. Instantaneous response provides improved 
regulation of temperature, especially where large process 
capacity and transfer lag have an unfavorable effect on 
control results. 

The sensing elements for both types of control are 
thermocouples, which are constructed to allow insertion 
in holes of relatively small diameter. The wiring dia- 
gram is shown in Fig. 3. 

The control circuit employed in Wheelco Capacitrols 
incorporates a simple relay, capable of energizing and 
de-energizing electrical heating elements. The elec- 
tronic circuit contains a vacuum tube, acting as a gen- 
erator of high-frequency oscillating current which flows 
through a pair of parellel coils (A in Fig. 4). The 
coils are mounted with an adjustable pointer (B) which 
may be easily set to the desired temperature. The fre- 
quency of the oscillating current is changed when the 
metal flag (C), mounted on the indicating pointer of the 
pyrometer is moved between the coils by a change in the 
temperature. This change in frequency operates to de- 
energize or energize a relay which controls the electric 
power input. 

The Model 241 Capacitrols, controlling the tempera- 
ture in the preheat sections of the cylinder, utilize a 
simple break-one, make-another circuit to achieve high- 
low or off-on control. Proportioning Capacitrols Model 


Table I—Molding Temperatures (F) of Plastics 
Materials 


Phenol-formaldehyde 

Vinyl chloride acetate (rigid) 
Polyvinyl chloride plastic 
Vinylidine chloride plastic 
Acrylate and methyl methacrylate 
Cellulose acetate plastic 
Cellulose acetate butyrate plastic 
Ethyl cellulose plastic 
Polystyrene plastic 
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Manufacturers across America have found the answer to their 

magnet wire problems at the big Port Huron plant of Auto-Lite. 

Every shape, size, type and insulation, plus the essential 
engineering know-how that comes from long experience and 
forward-looking research, is here to help you. 

2 Oe Re et et SS Oe ee ee a ee Se oe es 


A special catalog on magnet wire has just been prepared, packed with 
useful information such as conversion data, NEMA specifications, sim- 
plified charts and other useful facts. The supply is limited, but a request 
on your company letterhead will bring a copy to executives and engineers 
who specify magnet wire. 

THE ELECTRIC AUTO-LITE COMPANY 
SARNIA, ONTARIO Wire and Cable Division Port Huron, Michigan 


AUTO-LITE Tver as) 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES—THURSDAYS, 9:00 P.M.—E.T. ON CBS 
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help keep performance 


in line with design 
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‘SILICON STEELS 
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Follansbee Electrical Sheets and 
Strip possess excellent physical 
properties. Punching and shearing 
quality is in the highest ratio to 
silicon content . . . width and 
gauge are to the closest tolerances 

. surface finishes and space fac- 
tors meet exacting specifications. 

And—equally important—Fol- 
lansbee silicon steels are made to 
provide the precise magnetic char- 
acteristics required. That’s why it 


will pay you to check with Fol- 


lansbee for Electrical Sheets or 


Strip—silicons that help keep the 


performance of your products in 


line with their design, 


FOLLANSBEE STEEL 
CORPORATION 


o 


GENERAL OFFICES + PITTSBURGH 30, PA. 


Sales Offices — New York, Philadelphia, Rochester, Cleve- 
land, Detroit, Milwaukee. Sales Agenis—Chicago, India- 
napolis, St. Louis, Kansas City, Nashville, Houston, Los 
Angeles, San Francisco, Seattle; Toronto and Montreal, 
Canada. Plants— Follansbee, W. Va. and Toronto, Ohio. 
Follansbee Metal Warehouses—Pittsburgh, Pa., Rochester, 
N. Y. and Fairfield, Conn. 


COLD ROLLED STRIP «+ ELECTRICAL SHEETS &@ STRIP + CLAD METALS 
POLISHED BLUE SHEETS . SEAMLESS TERNE ROLL ROOFING 


251, which are used on the plasticizing section of the 
injection chamber, provide automatic co-ordination \ 

power input to demand. The ratio of time the fuel sup 
ply is on, to the time it is off, in a predetermined inter 
val, is proportional to changes in temperature, thus 
reducing or eliminating overshooting and undershooting 
of temperature. The span of the proportioning featur: 
is equivalent to 2 per cent of the entire scale range, de 
signed to operate within +1 per cent of the control set 
point. This type of controller with its proportioning 
features permits unusual product uniformity. 


® © High Thermal Expansivity 
Ceramic Coating Developed 

A method of building up the thermal expansivity of 
ceramic coatings for ordinary heat-resisting alloys has 
recently been developed by the Enameled Metals Sec- 
tion of the National Bureau of Standards. These al- 
loys have thermal expansivities up to 50 per cent higher 
than that of ordinary steel, and it is therefore desirable 
that porcelain enamels or ceramic coatings for such al- 
loys should have correspondingly higher expansivities 
so as to avoid failure-causing stresses. The new method 
is based on the introduction ofan admixture of high 
thermal expansivity, without modifying the frit itself. 
This avoids the disadvantages of conventional methods 
which increase the expansivities by modifications of the 
enamel frits, thus frequently bringing in undesirable 
changes in the properties of the finished coating. 

The ceramic coating developed by the National Bu- 
reau of Standards has a non-glossy finish and can be 
applied to 18-8 stainless steel in thicknesses up to 0.035 
in. The coating is formulated by adding fluorspar 
(Ca F,) to a refractory enamel frit, ball-milling it to a 
suitable fine consistency, applying the’ resulting water 
suspension to the cleaned metal (by either dip or spray 
method ), and then heating the coated metal in a furnace 
at 1600 to 1700 F for 4 or 5 min. Among other appli- 
cations for this coating, according to the bureau, are al- 
loy steel assemblies requiring a moderate degree of 
either thermal or electrical insulation. At temperatures 
above a red heat, it is pointed out, there is a slow attack 
by the coating on the alloy. 


@ © Uniform Standards on Bearings Proposed 

An American Standards numbering system for ball 
and roller bearings was unanimously proposed by 38 
representatives of diversified industries, government 
agencies, and the Army and Navy, at an Industry 
Conference on Anti-Friction Bearings sponsored by’ the 
American Standards Association in New York City on 
June 12. The original proposal for this project came 
from Secretary of the Navy James Forrestal on March 
15. In his letter to the ASA, Mr. Forrestal suggested 
that the numbering system established and used by the 
Army and Navy be adopted also by industry. 

Among the industry groups represented at the con- 
ference were the following: Anti-Friction Bearing 
Manufacturers Association; Automobile Electrical 
Manufacturers Association; National Electrical Manu- 
facturers Association; National Elevator Manufactur- 
ing Industry, Inc.; National Machine Tool Builders’ 
Association and Society of Automotive Engineers. 

Under the Army-Navy system, the maximum num- 
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When you overload a hard-working appliance 
like an electric washing machine, you are apt to 
cause a “motor catastrophe.’’ Without a Mercury 
Clutch the result is apt to be at least a blown fuse 
and possibly a burned out motor winding, either 
one enough to upset a smooth-running household. 


Mrs. Housewife may not know much about the 
operation of a Mercury Clutch, but she does know 
about burned out motor windings and blown fuses 
and is interested in any improvement which will 
prevent these things from happening. The postwar 
house wiring system will carry a much heavier 
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Blown Fuses... burned out motor windings... 
are prevented by Mercury Clutches... 


load than ever, and many washing machine 
manufacturers, as well as several hundred other 
manufacturers of motor-powered appliances, are 
protecting their good will by equipping their 
products with Mercury Clutches. 


The feature of the Mercury Clutch is atime delay” 
factor which retards its engagement for a second 
or more ...long enough to permit the motor to 
advance to full speed before any load is applied. 
Then the load is accelerated gently and smoothly 
with a minimum of current demand. Mercury offers 
clutches for the protection of all sizes of motors 
from Y%4 h.p. to 15 h.p. and larger. 


MERCURY CLUTCH CORPORATION 


cme NEW YORK OFFICE: 19 RECTOR STREET 
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SEE FOR YOURSELF WHY 
| PRECISION TUBES MAKE 
BETTER COIL BASES/ 


Round, square, oval, rectangu- 
lar, any length, any ID or OD. 
Spiral winding allows more 
turns on every coil. Kraft, fish 
paper, cellulose acetate or com- 
binations. TO YOUR SPECIFI- 
CATIONS. 


WRITE FOR MANDREL LIST — 
MORE THAN 1000 SIZES 


lso manufacturers of Precision Bobbins, Coil 


Forms, Spools, Dust Caps and Thread Protectors. 
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PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 


ber of digits used is 12, although eight digits are said 
to be sufficient to cover the preponderance of all bea-- 
ings in use. The first digit of the first section of the 
number isolates each distinctive group of bearings. 
1. Annular Ball Bearings 
2. Cylindrical & Self Aligning Roller Bearings 
3. Journal & Needle Roller Bearings 
4. Thrust Bearings (Washer Types) Ball & Roller 
Types 
. Aircraft Control & Pulley Bearings 
. Industrial Power Transmission 
Mounter Units 
7. Tapered Roller Bearings 
8. General Purpose Unground Non-Precision Bear- 
ings 
9. Special Bearings not Conforming to the Standards 
as set up in the Previous Eight Groups. 
The second and third digits of the first section indi- 
cate the type of bearing covered within each group. 
The second section of the number is composed oi 
five digits. The first three digits cover the bore size of 
the bearing directly in millimeters or sixteenths of an 
inch depending on type of bearing. The fourth and fifth 
digits represent a code that covers the outside diameter 
and width of the bearings. This code coincides exactly 
with the International Standards Dimension code on 
all items that are covered by International Standards. 
The third section of the number can be two or four 
digits depending how far it is necessary to go to cover 
additional features of a particular bearing. An arbitrary 
number assigned to the base number indicates special 
treatment not affecting the basic type and size. 


Bearings & 


@ © Major Design Trends in 3600-rpm 
Turbine Generators Are Summarized 

Recently built 100,000-kw, 3600-rpm steam turbine 
generator unit designed by Westinghouse Electric Cor- 
poration provides an example of the many improvements 
in the design of this type of generator during the past 
16 years. It is a tandem-compound unit with a double- 
flow low-pressure element and is capable of driving a 
95,000-kw main generator and a 7500-kw house gener- 
ator. Main generator is rated at 85 per cent power 
factor; house generator, at 80 per cent power factor. 
Dimensions of unit are 80 ft. long, 18 ft. wide, and 
15 ft. high. It is said to require less floor space than 
an 1800-rpm unit of comparable rating. 

The increase in ratings of 3600-rpm generators, say 
Westinghouse engineers, are directly traceable through 
a series of developments that have resulted in (1) a 
reduction of losses, (2) an increase in heat dissipation, 
(3) an increase in allowable stresses through use of 
improved materials, and (4) a more efficient use of 
available materials. Both generator and turbine are 
now considered at limits that “can be raised only by 
yet unforeseen developments.” 

If needed, a tandem-compound, 3600-rpm_ turbine 
can be built for increased capacity by enclosing a triple-, 
or even a quadruple-flow exhaust end under a single 
case, but single generator could not be built for much 
above 125,000 kva. The present limit in generator 
ratings, however, could ultimately be raised to 150,000 
kva or beyond through further refinements in design, 
improvements in materials, better cooling, and other 
changes in characteristics. In that event, concludes 
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MICROMETER CONTROL 


Micrometer Control is an exclusive Eject-O-Matic feature. The 
micrometer wheel, conveniently located in the handle of the 
Ejecto-O-Matic, provides accurate control of the amount of 
solder ejected—from 1/16 to 3/8 inch lengths. You can set the 
wheel to eject a fixed amount of solder and if, during the 
course of a job, more or less solder is required, a touch of the 
micrometer wheel instantly changes the amount ejected. This 
means neat, uniform joints—faster production. 


The Eject-O-Matic is now available in 50 and 75 watt models. 
100 and 150 watt models will be in production as soon as 
materials become available. 


Model 19-5 (illustrated) with base—retails at $18.95 


Individually packed. Shipping wt. per 
carton of 12 units, approx. 42 Ibs. 
Send for literature 


MORE POINTS OF SUPERIORITY 


1. Automatic Feed 
2. Anti-fatigue Balance — Light Weight 


3. Automatic Retracting Feature— 
Prevents Melting of Excess Solder 


6 

6 

6 

6 

6 

6 . Drop-forged, Multi-Clad, 
6 Non-corrosive Tip 
4 


- Cooling Vanes Dissipate Excess Heat 
. Safety, Utility Base 


Ti 
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MULTI-PRODUCTS TOOL COMPANY, 123 SUSSEX AVENUE, NEWARK 4, NEW JERSEY 
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the Westinghouse report, the 1800-rpm machine ma: 
become obsolete. 

An interesting tabular summary of the major desig: 
improvements in 3600-rpm turbine generators durin; 
1930-1946 has been included in the report and ji 
reproduced herein. 
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Major Design Improvements in 3600-rph 
Turbine Generators (1930 to 1946) 










. Multiple path ventilation Better cooling, increased ca- 
pacity per given size gener- 
ator 
2. Rotor winding ventila- 

tion Decreased operating temper- 
ature, thus increasing gener- 
ator capacity. 











3. Radial slot rotor design Higher flux densities and in- 
creased capacities of gener- 
ator. 













4+. Better silicon steels Higher flux densities and in- 
creased capacities of gener- 
ator. 






5. Stellite shields for blades Less exit blade erosion. Higher 
pressure. 
6. Rotor and turn ventila- 
SR rk in kine wali kee eaten Increased generator capacity 
because of decreased temper- 
ature. 















. Hydrogen cooling ..... Higher heat transfer and re- 
duction in windage loss, hence 
better efficiency and reduction 
in temperature rise. Greatly 
increased generator capacity. 











8. Dynamic balancing..... Decreased vibration, thus de- 
creased stresses. Higher ca- 
pacities. 






9. Better generator forgings Improved mechanical and elec- 
trical design. 

10. Improved blade roots.. Higher peripheral blade 
speeds. Longer exit blades. 


HAS BEEN OUR ENDEAVOR fa ee Increased steam flow resulting 


Sor Sunes haw <a F9's 
in higher turbine rating. 


FOR OVER 28 YEARS 12. Carbon-molybdenum 


| ee TE eee Better castings. Increased 
operating temperature. 









Long ago designers who insisted on dependable com- 13. Nickel-chromium molyb- 
denum steels .......... Better forgings. Better tur- 
bine efficiency. 






ponents adapted Leach Relays into their circuits. 






14. More’ effective water 




















Today—more and more engineers are specifying Leach ReMR Foo os 5s bs be sos Less exit blade erosion. Higher 
Relays, and are submitting their Relay problems to us. pressure. 
15. Special stator mounting Isolated stator double fre- 
| As a result, daily output is ahead of previous peace- quency vibration. 
ne gtheedutes: © 1 Died ol Silla 16. Hard drawn copper for 
time schedules. Uur greatly expanded plant facilities, rotor windings ......... Allowed increase in stresses 
plus the recognized dependability of Leach products, , and increased size. 
. . ; 17. Undercut pole to remove 
make it possible for us to offer. the most complete line embeel e nS ccs Decreased seme deble fee 
of control Relays ever produced at Leach. _ quency vibration. 
18. Method of calculating 
Ue). ee Increased generator capacity 


A large variety of Relay types are listed in our new 


40-page catalog—just published. Contact load ratings | | 19. Mechanical torque an- 
NOE ccs dawn essa peada Better generator shaft design. 


through better design. 


range from fractional to 30 Amperes. Write for your 
20. 23-in. exit blade for tur- 
NE Se i hac cee ae is.o Increased steam flow resulting 
in higher turbine rating. 


21. Separate steam chest 
BETTER CONTROLS THROUGH BETTER RELAYS from turbine casing ... Decreased stresses. Higher 


| temperature operation and in- 

directly, higher pressures. 
22. Improved high temper- 

| ature: stelle. 2... 5006005 Higher temperature operation. 


copy today. Leach assures 








23. 15-psi hydrogen pressure 15 per cent increase in gen- 
erator capacity over ™% psi 
SSiS AVALON BOULEVARD *® LOS ANGELES 3 CALIF hydrogen pressure, 
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HERE’S HOW vein GETS ITS NAME 


Electrical Features ye Mechanical Features 


Snap! And the circuit is closed. — Locks in ON or OFF position. 
Pure silver contacts. Positive | Rugged construction; complete- 
wiping action—with no arcing. = we ly separated from the electrical 
Wiring connections easily acces- section. Operates on light pres- 
sible. Heavy insulation through- sure at 10° travel with additional 
out. Oil and dust resistant case. 29° over-travel. Drop-forged 


Single pole, double break, double steel lever (available in several 


LIMIT 
SWITCH 


Choice of more than 4 
out of 5 Machine 
Tool Builders 


throw. standard styles) moves on hard- 


ened steel roller. 


SNAP-LOCK LIMIT SWITCHES—Complete details are contained in this 
illustrated folder. Ask for. Bulletin EM-42. 


Re a 


170 EAST 131st STREET ° CLEVELAND 8, OHIO 
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To meet today’s cost-cutting need, production wire stripping 
must be modernized, Mechanized, MOTORIZED! IDEAL’S 
power-operated wire strippers cut costs by multiplying strip- 
ping speed MANY-FOLD! 


They're more adaptable, too; handle more types of wires; 
strip better, cleaner, smoother, without nicking or spoiling 
wire. IDEAL has the largest line of Wire Strippers. Send 
12” samples of your wire, tell us how it is to be used, and 
we'll recommend the Wire Stripper best suited for the job. 


IDEAL “Rotary Type’ Wire Stripper (illustrated) is power- 
ful, motor-driven. Many times as fast as stripping with hand 
tools! For production line stripping of solid or stranded 
wire—clockwise or counter clockwise—up to 1/.” diameter. 
The cutting blades quickly shear through all types of non- 
metal insulations. Does a finished job—wire is ready for 
terminals or connections. Simple in operation—even inex- 
perienced workers can turn out work in volume after 
easy instructions. 


Electric ‘‘Brush Type’’ with Dust Collector 
Motor Driven! Strips enamel, cotton, silk-enamel, etc. 
from round, flat, square or rectangular, solid or stranded 
conductors. Cleans fine ‘“‘Litz’’ wire, removes coating 
from ‘‘Formex”’ and ‘‘Formvar"’ wire. 


Electric ‘‘Hot-Blade’’ Type 
New —Different—for production stripping. Insulation 
burned (not cut) from wire by two electrically heated 
blades. Handles wires up to 14,” diameter. Strips clean — 
no frayed ends —no cut wires. 


‘*E-Z"" Foot-Operated Type 
Strips twisted parallel cord in one operation. Strips insu- 
lation from 8 gauge— 34” O.D. to finest wire. 


“E-Z"" Hand Type 
For solid or stranded wire. 2 models—‘Automatic”’ 
and ‘Standard. 


Distributed Jk tough 
AMERICA’S LEADING WHOLESALERS 


TEAL) 


(Successor to Ideal Commutator Dresser Co.) 


SYCAMORE, ILLINOIS 


| duce the effects of aging phenomena. 
| a meeting in Prague, which was held in Nov., 1944, by all G »r- 


| psi in chear. 
| ment of magnesium alloys is outlined and a brief description of 


| report. 





Selected List of 
Scientific and Industrial Reports 
(Continued from page 150) 


in order to: improve the permissible peak inverse voltage and re 
A report is included on 


This 


man agencies concerned with dry rectifier developments. 


| meeting produced a detailed analysis of all problems involved 
| on methods used by the various firms in the manufacture and 


improvement of selenium dry rectifiers. The theoretical aspects 
of various improvements are treated in detail. 


PB 19512. Properties and heat treatment of magnesium al- 
loys. Progress report, Nov. 7, 1942. (OSRD Report 1099; 
War Metallurgy Committee Report M-28.) Dec., 1942. 66 p 


| Price: Microfilm—$1.00; Photostat—$5.00. 


This is a report of research work on magnesium alloys at the 
University of California. In the first part of the experiments, 
specimens of AMS 4381 alloy were examined, the results indi- 
cating that tensile strength and yield strength decrease slightly 
with increasing sheet thickness. Percent elongation is possibly 
independent of sheet thickness. Specimens of AMS 4381 alloys 
were tested for notch sensitivity and a maximum of 15 percent 
reduction in tensile strength for specimens with one central hole 
was found. It was found that SAE 520 alloy had a high damp- 
ing capacity. Twinning occurred at stresses exceeding 3,300 
A proposed program for the study of heat treat- 


four salt bath furnaces which had been constructed is given 


| Tables of results, photomicrographs, drawings of equipment, 


and a photograph of the Norton damping capacity testing ma- 


| chine are included. See also PB 19511 and PB 19513. 


PB 19657. Investigations of the measurement of noise; Final 
(OSRD Report 6358.) Oct., 1945. 32 p. Price: Mi- 
crofilm—50¢; Photostat—$3.00. 


OSRD contracted with the Moore School of Electrical Engi- 


| neering, University of Pennsylvania, “to conduct miscellaneous 


studies and investigations involving radio interference pheno- 


| mena including development of standards for measurements and 
| measurement techniques, comparison of various types of noise 


meters and construction of a standard noise meter.” This is the 
final report under this contract, although further studies are 
proceeding under a new contract with the Navy Bureau of 
Ships. This report covers an analysis of present noise meters 


| and determination of specifications of noise meter performance. 
| There are four appendices: (A) Antennas for noise meters; 
| (B) Frequency conversion; (C) Detection of electrical noise; 
| and (D) Calibration of the noise meter. 


@ @ Red-pigmented oil, fed into this transparent plas- 
tics model of a machine bearing, quickly tells Westing- 
house research engineers exactly how the lubrication 
works and what redesign work is necessary on seals, oil 
passages and relief points. The models are machined 
to close tolerances from lucite, du Pont’s acrylic resin. 
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KOPP 


Indicator 


















The Indicator Glasses shown above are representative of Kopp products 
made for appliance manufacturers. 


Colors, properties, and dimensions | 


to meet your needs 


Kopp’s specialized experience and manufacturing facilities 


ONLY GLASS ~ enable us to produce, in quantity, glass items having 
Can give you ALL these specified properties. For example, when you require a 
useful properties large number of identical parts of uniform color, or parts 


having exceptional resistance to heat, or high strength, or 


Hard, smooth, wear- ability to withstand thermal shock—a special type of Kopp 
resisting surface 


Won't rust 


glass is provided to meet your specifications. 


The increasing use of industrial glass as a component . 
Clear or colored, trans- 


parent or diffusing part of a wide variety of products shows an appreciation 
‘ 4 

‘High electrical insulating of the useful qualities now available in this material. ! 
values i 


If you wish to investigate applications for glass in any of 


Resistance to thermal shock your products, we will be glad to confer with you and 


High strength and give you the benefit of our experience. 
toughness 


Dimensional stability at 
high temperatures KOPP GLASS, Inc. | 


Non-fading colors _- Swissvale, Pennsylvania 
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RIGHT spot in the industrial picture, particu- 
B larly for manufacturers in the electrical field, 

is the decided improvement shown in copper 
output. July production, according to figures released 
by the Copper Institute, was practically double that of 
June. Crude copper outut reached 56,264 tons as 
against 32,785 in June, while output of the refined ‘metal 
hit 43,606 tons against the June total of 23,870. The 
upward trend in production was reflected in the in- 
creased stocks of refined metal which stood at 101,183 
tons, a substantial jump from the June level of 79,145 
tons. Further improvement is expected to be shown 
by August figures as refineries swing into 100 per cent 
operation after the late protracted strike. But hearten- 
ing as this improvement is, it does not mean that elec- 
trical manufaeturers are out of the woods as far as cop- 
per shortages are concerned. These are likely to con- 
tinue for some time until the gap in production caused 
by the 414-month strike is closed. 

Steel production, despite shortages in scrap and 
freight cars, is also favorable. For the week of August 
12 production hit 90.3 per cent of ingot capacity, a rec- 
ord high since July 30, 1945, and the following week 
slid off to 89.7 per cent. But the scrap situation 
threatens to drastically reverse the current high 
production rate in steel. For this reason both industry 
and government agencies have joined forces in a full- 
scale nationwide scrap drive. This drive is being vig- 
orously spearheaded by the American Iron and Steel 
Institute and by the Civilian Production Administra- 
tion. Some trade factors see an early improvement in 
the situation, principally from scrap sources still un- 
tapped, such as the anticipated shipbreaking program. 
But it seems fairly certain that the scrap stringency 
will continue for some time. 

Overall business conditions appear considerably bet- 
ter than they were a month or two ago. 
the OPA in its modified form is still likely to present 
difficulties and dislocations, but-at least the air has been 
cleared and the previous confusion largely resolved. 
The Chamber of Commerce of the United States in a 


National Electrical Manufacturers Association 


1 
Motors and Generators 
\Index of Orders Received. 
Avg. Mo. 1936 = 100 





The revival of 


HIGHLIGHTS 


CPA Administrator Small Urges Concerted 
Industrywide Steel Scrap Drive 


WASHINGTON, 
THE EDITOR 
ELECTRICAL MANUFACTURING 
1250 AVENUE OF THE AMERICAS 
NEW YORK 20, N. Y. 
OPEN-HEARTH FURNACES ARE BEING 
TAKEN OFF FOR LACK OF IRON AND 
STEEL SCRAP. THIS IS AT A TIME 
WHEN WE CAN ILL AFFORD ANY FUR- . 
THER INTERRUPTION OF STEEL PRO- 
DUCTION. WE ARE ASKING INDUSTRY, 
THROUGH ITS EXECUTIVES, TO IMME- 
DIATELY INSTITUTE A SURVEY OF ALL 
PROPERTIES FOR SOURCES OF SCRAP 
AND TO ARRANGE TO IMMEDIATELY 
COLLECT AND MOVE ITS SCRAP INTO 
MATERIAL SUPPLY LINES. 


J. D. SMALL, CPA ADMINISTRATOR. 


, JULY 30, 1946 


recent statement pretty much summarizes industry's 
thinking on the newly created Price Decontrol. Board. 
“If the Board,” said the Chamber, “takes the view that 
the time has come to end progressively these controls, 
which were imposed solely for the purpose of winning 
the war, OPA’s renewed lease on life may foretell 
a period of helpful decontrol, rather than a continuance 
of restrictions that have hampered the processes of re- 
conversion.” And in general there is a feeling that the 
new OPA setup, if administered in this spirit, will tend 
to encourage production and improve profit margins. 
This undertone of confidence is borne out by the 
latest report issued by the National Association of Pur- 
chasing Agents. The July survey made by the associa- 
tion indicates an “approximately 100-per cent increase 
in reports indicating better business compared with 


NEMA index for orders received for 
motors and generators has moved 
upward in May to 404. Components 
include all sizes of a-c generators; 
integral horsepower, polyphase in- 
duction motors up to 200 hp; inte- 
gral horsepower d-c motors and gen- 
erators up to 200 hp and % to 150 
kw, incl.; all sizes of synchronous 
moiors; integral horsepower motor- 
generator sets, all types, 34 to 150 
kw (from 1940) ; and integral horse- 
power 1l-phase motors (from 1944). 
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BLUE & 


THE LAMSON & SESSIONS < 


CLEVELANDO 


OHIO 


Scarcity of materials and an ever-growing back-log of 
orders—twin problems of all producers of steel prod- 
ucts—confronts the bolt industry too. The scarcity 
varies in intensity from one manufacturer to another, 
and, for any given manufacturer it varies from month 
to month, and it varies by types or kinds of products. 


As one of the largest producers of bolt and nut prod- 
ucts, we believe it is a service to you to tell you exactly 
what kinds of products are most readily available from 
us in this tight supply situation. 


" 


@ Milled Studs—if you are a user of milled studs, % 
diameter by 1%” in length, up to and including 1%" 
diameter in any length—we can assure you of compara- 
tively prompt delivery. 

Currently, a similar condition exists in what we term 
“large bolts”. Specifically, we refer to these: 


eCarriage Bolts, Hexagon and Square Head Machine 
Bolts—in %", 34", %" diameters longer than 6 inches; and 
the same products in 1” to 1%” diameters i any length. 






LAG SCREWS - SEMS - 


vial Shs 2 EMG ES BI 





Jou can get 


RELATIVELY PROMPT DELIVERY 
ta the larger sizes of bolts 


LOCK NUTS - CAP SCREWS .- 
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@ Cap Screws—in %" to 1%" diameters, in all lengths. 
e Lag Screws—in %" to %" diameters over 6 inches long. 
e@ Cotter Pins—all sizes. 


Obviously we cannot guarantee that this relatively 
“easy” situation will continue indefinitely in these 
specified types and sizes of products. However, if your 
current needs are within this range of dimensions and 
types of product, we suggest your ordering them from 
us promptly. 


Lamson & Sessions manufactures one of the most com- 
plete lines of standard and special headed and threaded 
products in the world. Among the standard products 
are such items as Pipe Plugs, Set Screws, Cotter Pins, 
Eye Bolts, U-Bolts, Hook Bolts, Wire Rope Clips, Air- 
craft Bolts, Nuts and Screws. 


THE LAMSON & SESSIONS COMPANY, General Offices, Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


COTTERS - SET SCREWS - DARDELET RIVET BOLTS - 


PW Et eae 


Ask your Jobber for the Lamson Line 


DS «STOVE BOLTS- SHEET METAL SCREWS- WIRE ROPE CLIPS- PIPE PLUGS- WEATHER-TIGHT BOLTS - MACHINE SCREWS AND NUTS- SPECIALS 


KEY BOLTS 


1 
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NOW 
IMMEDIATE DELIVERY 


INDIVIDUAL OPERATOR 
SOLDER POTS 


@ Operates 110 A.C. or D.C. 
@ Available 220 V. 


Lectrohm Solder Pots are par- 
ticularly suited for individual 
operator use in production- 
tinning of small wires, leads, 
etc. They are ruggedly con- 
structed to render real serv- 
ice. The single-heat, porce- 
lain nickel-chrome heating 
element will rarely burn out, 
but can be quickly and easily 
replaced if necessary. 


Available as Model No. 200 

with 134 Ibs. capacity or 

LIST $3.83 EACH Model No. 250 with 2 Ib. 
Order from your jobber capacity. 


5123 West 25th Street, Cicero 50, Itlinois 


Division of The National Lock Washer Co., 
Newark, N. J. 


The end bell construction of the series 131 trans- 
formers provide protection to the coil against 
accidental damage as well as greatly improving 
the appearance. This design can be supplied to 
your exact electrical specifications in capacities 
ranging from 35 VA to 500 VA. ‘Overall sizes 
from 2-5/8" x 3-1/8” to 4-3/16" x 5-1/2”. 


Bulletin 168 gives all details. 


ACME ELECTRIC CORPORATION 
35 WATER ST. CUBA, N.Y. 


Aeme_iti> Fleetrte 








the June survey.” The general trend, according to the 
survey, is “encouraging,” and by the end of 1946, it is 
felt, the availability of many consumer goods may more 
nearly match up against the overall demand. The sur- 
vey injects the two usual important qualifications in this 
forecast: (1) sufficient raw materials, and (2) labor- 
management peace. 

Reflecting a continuance of a high level national pur- 
chasing power is the fact that employment in industry 
seems steadily on the upgrade. This is reported from 
many sources, both private and governmental. As a 
matter of fact, in some quarters a shortage in manpower 
is expected by the end of 1946, at least in certain cate- 
gories of labor. And this may well call for considerable 
overtime to maintain production schedules. 

Latest report from the Civilian Production Adminis- 
tration shows an increase in June shipments of most 
consumer goods as compared to May. Here are the 
highlights : 

Domestic washing machine shipments reached 193,- 
000 units, or 4 per cent higher than May, and 22 per 
cent higher than the prewar monthly level (1940-41). 


Calendar of Meetings 


Sept. 9-13—Semiannual Meeting, American Chemical 
Society, Chicago. 
Sept. 10-14—Fourth National Chemical Exposition, 
ene by Chicago Section of the American Chemical 
ociety, Chicago Coliseum, Chicago. 
Sept. 16-20—National iasbrenmpiites Conference and 
Exhibit, Instrument Society of America, Hotel Wm. 
Penn, Pittsburgh, Pa. 
Sept. 18-20—Anrual Meeting and International Confer- 
ence, Illuminating Engineering Society, Chateau Fron- 
tenac, Quebec City, Quebec, Canada. 
Sept. 30-Oct. 2—Fall Meeting, American Society of 
Mechanical Engineers, Boston, Mass. 
Oct. 3-4—Third Annual Meeting and First International 
Magnesium Congress, The Magnesium Association, 
Waldorf-Astoria, New York City. 
Oct. 3-5—National Aeronautic Meeting (Autumn) and 
Aircraft Engineering Display, Society of Automotive 
Engineers, Inc., The Biltmore Hotel, Los Angeles, Cal 
Oct. 3-5—Second National .Electronic Conference (spon- 
sored by the Illinois Institute of Technology, North- 
western University and the Chicago sections of AIEE 
and IRE with the cooperation of the Chicago Technical 
Societies Council and the University of Illinois), Edge- 
water Beach Hotel, Chicago. 
Oct. 10-12—Semiannual National Convention, American 
Society of Tool Engineers, Hotel Wm. Penn, Pittsburgh, 
P 


a. 

Oct. 14-19—First Annual Electronic Radio and Tele- 
vision Exposition, Grand Central Palace, New York City. 
Oct. 16-19—Fall Congress, Electrochemical Society, 
Inc., Hotel Royal York, Toronto, Canada. 

Oct. 28-30—Semiannual Meeting, American Gear Man- 
ufacturers Association, Edgewater Beach Hotel, Chicago. 
Oct. 28-Nov. 1—Annual Meeting, National Electrical 
Manufacturers Association, Hotel Traymore, Atlantic 
City, N. J. 

Oct. 29-Nov. 1—All-Industry Refrigeration and Air 
Conditioning Exposition, Refrigeration Equipment Man- 
ufacturers Association, Public Auditorium, Cleveland. 
Nov. 6-8—Annual Fall Meeting, Association of Amer- 
ican Battery Manufacturers, Palmer House, Chicago. 
Nov. 17-22—1946 Annual Meeting, American Welding 
Society, in conjunction with National Metal Congress 
and Exposition, Atlantic City, N. J. 

Nov. 18-22—28th Annual National Metal Congress and 
Exposition, sponsored by American Society for Metals, 
Iron and Steel Division and Institute of Metals Division 
of American Institute of Mining and Metallurgical Engi- 
neers, American Welding Society and American Indus- 
trial Radium and X- Ray Society, Municipal Auditorium, 
Atlantic City. 

Nov. 20-22—6th Annual Convention, American Industrial 
Radium and X-Ray Society, Atlantic City, N. J 
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Because they are pre-assembled washer and screw units, 
SEMS reduce your costs in many ways... only one 
unit to order, to stock, to handle, to drive. 
Production flows smoother, faster, for there’s no 
fumbling with loose parts, no hunting lost washers, no 
waiting for the screw driver operator to catch up. 


Yes, SEMS save you money at every phase of operation. Write for samples today. 


Assemble your product with SEMS, test it thoroughly and you'll see how SEMS not only save you money— 


they improve quality as well! | 






use jeaiewyz4eme the IOUERN 


fastener unit 


SEMS are Pre-Assembled Washer and Screw 
Units in which the Washer is held on the Screw 
by the Rolled Thread and is free to rotate. 


SEPTEMBER 1946 


A 35-YEAR 
DIARY 


on 
Lubricating 
Devices ieieiibianien 


SPECIAL COVERS 
Oil HOLE ‘ 
covers Saas Sata ra SIGHT GAUGES 


172 PAGES 


of illustrations, diagrams, 
engineering data and val- 
uable information that will 
help you solve your lubri- 
cating problems. 


MULTIPLE 


& DRIP FITTINGS OILERS 


Oll & GREASE 


WICK FEED 
OILERS 


Oll GAUGES 
AND SIGHTS 
SIGHT 
GRAVITY FEED 


OILER 
CONSTANT 


LEVEL OILERS 


FITTINGS 
& ACCESSORIES 


If you do not have Gits Catalog 
No. 60— Write for it! 


Gits BROos. MFG. Co. 


1840 S. Kilbourn Avenue . Chicago 23, Illinois 
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With Two DI-ACRO BENDERS 


A difficult production problem of forming two bends in a 
long length of tubing was solved by “teaming up” two DI- 
ACRO Benders as illustrated. This dual-forming arrange- 
ment saved installation of special machinery. Two accur- 
ately formed bends are obtained in one operation—with- 
out distortion of the tube and at a cost competitive to power 
operated equipment. More than 300 pieces are completed 
per hour—600 individual bends. 


“DIE-LESS. DUPLICATING” Often Does it Quicker WITHOUT DIES 


This is but one example of how DI-ACRO precision machines 

Benders, Brakes and Shears—can accurately and economi- 
call duplicate a great variety of parts, pieces and shapes, 
ae ie expense. Write for catalog—‘“‘DIE-LESS DUPLI- 


€ DI-ACRO is pronounced “DIE-ACK-RO” 


Cons J NEIL-IRWIN mrc.co v 


309 EIGHTH AVENUE SOUTH « MINNEAPOLIS 15, MINNESOTA 


Mechanical refrigerators (electric and absorption types ) 
moved up to 210,000 units, or 7 per cent over May 
totals, but still 32 per cent below prewar monthly rates. 
Electric ranges registered a substantial jump of 48 per 
cent over May shipments—46,000 units as against 
31,000. Prewar average monthly rate was 47,000. 
Radio receiver sets also registered an increase, hitting 
a total of 1,378,000, or 16 per cent over revised May 
levels. By far, the bulk of the production is in small 
table models, which account for 88 per cent of the total. 
No June figures were released for electric irons, but in 
May, shipments declined to 430,000 units, about 9 per 
cent below the April level, although still 13 per cent 
above the prewar rate. From industry sources, factory 
sales of household vacuum cleaners in June are reported 
by the Vacuum Cleaner Manufacturers’ Association at 
161,631 units, as compared to 145,935 in May, 1945, 
and 146,889 in June 1941. Sales for the second quarter 
of this year were 467,124 units, as against 469,377 for 
the same quarter, 1941. 

Machine tool shipments showed a drop in the number 
of units shipped in June, although this was balanced by 
an increase in value. As reported to the National 
Machine Tool Builders’ Association, 5772 units were 
shipped in June, valued at $26,294,455, compared to 
5939 units in May valued at $24,725,197. New firm 
orders in June totaled 5920 units, valued at $28,490,893, 
compared to 6802 units in May valued at $28,497,922. 
Estimated total industry shipments for June were placed 
at $28,580,000, a $2-million jump from the May esti- 
mate of $26,580,000. 

Fractional-horsepower motors still continue a major 
bottleneck in the production of many industrial and 
consumer lines. June-July output, according to the CPA, 
dropped to approximately 1.35 million units per month, 
as against 1.65 in May. Primarily, the sharp decline in 
June-July was owing to materials shortages, principally 
copper magnet wire, silicon sheet steel, and castings. 
The improved situation in copper, however, is expected 
to reverse the downward trend. 

The May NEMA index for orders received for mo- 
tors and generators (fractional-horsepower motors are 
not included) stood at 404, an upward movement of 19 
points as compared to the April figure of 385 (see 
graph). The NEMA index for sales billed of electrical 
insulating materials stood at 242 for May, a rise of 17 
points from the April index of 225. 


OPA Price Ceilings Lifted 

The revival of the OPA was naturally followed by a 
flood of new price rulings, many of them affecting elec- 
trical products, and related materials and components. 
Increases in price ceilings were granted manufacturers 
of thermostats for electric ranges; electric wiring de- 
vices; electric motor generator sets; electric tempera- 
ture controls for water heaters; radio transformers ; 
fluorescent transformers; plastic thermosetting lami- 
nates; vulcanized fibers; domestic oil burners; fixed 
capacitors ; lighting fixtures and parts; carbon, graphite 
and metal graphite brushes and contacts; boxes and 
covers for outlets and switches; and screw machine 
brass products. 

The CPA took action to place phenolic resin molding 
compound, important material in production of wiring 
devices, under allocation after September 1. The same 


ELECTRICAL MANUFACTURING 





ics 
to metallize 
plastics 


National Research Corporation developed Tyg 
3103 Evaporator, a 48” high-production unit, to 
provide a simple, quick method for coating plastics 
with precious metals and other metal finishes, Plas- 
tic articles to be coated are loaded into the vacuum 
chamber together with tungsten or molybdenum 
filaments on which the plating metal is placed, 
either wound on like wire or placed in boat-type 
containers. When the filament is heated electrically, 
the metal evaporates and coats the plastic in a 
few seconds. 


To cut coating time, Callite prepared these special 
tungsten and molybdenum elements to vaporize 
plating metals at pressures of 1 micron or less. The 
heating cycle is so rapid that no distortion of the 
plastics takes place despite the high rate of heat 
transfer from the white-hot filaments. 


Callite has aided industry materially to develop 
new processes, new ‘products and better ways for 
producing old standbys. If your oper- » 
ation requires dependable components 
of standard or special metallurgy and 
shape — call on Callite first. Perhaps 
your specific application has been 
worked out already in the laboratory 
of our experience. Callite Tungsten 
Corporation, 547 Thirty-ninth St., Union City, N. J. 
Branch Offices located in Chicago and Cleveland. 
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Tungsten, molybdenum, silver, plat- 
, inum, palladium and al- 
loys of these metals. 
Callifiex Thermostatic 
Bi-Metals; Callinite Facing | 
Material. Send for bulletins. | 
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UPPER JEWEL SUPPORT 
CERAMIC POINTER STOPS 


CONTROL SPRINGS 


BALANCE 
WweGHTs 


MAGNETIC 


LOWER JEWEL SUPPORT 





POLE PHCES 


1. MAGNETS OF ALNICO, the most stable magnetic ma- 
terial available, are used in all DC instruments. 


2. LARGE CLEARANCES, between core, moving coil, and 
magnet pole pieces assures freedom of movement by 
eliminating sticking due to moving element rubbing on 
adjacent parts. 


4. JEWEL SUPPORTS are machined and assembled with 
aid of precision gauging fixtures to maintain perfect 
alignment. 


4. CONTROL SPRINGS are fabricated from the highest 
quality phosphor bronze. 


$5. CERAMIC POINTER STOPS are used to prevent damage 
to the pointer due to accidental application of sudden 
overloads. 





6. BALANCE WEIGHTS of helical type phosphor bronze are 
used to balance the moving element, -so formed as to 
eliminate slipping or shifting. 


7. MAGNETIC SHUNT is standard equipment on each DC 
instrument, insuring uniform damping characteristics. 


All ranges AC and DC are available in 242”, 342”, 442" 
sizes, both rectangular and round case styles. Inquiries for 
complete information and engineering service are solicited. 


BURLINGTON INSTRUMENT COMPANY 
508 Fourth Street e BURLINGTON, IOWA 





















agency restored normal operation of preference rating: 
on iron castings and steel, suspended during the perioc 
of the steel strike. Rosin was freed from government 
controls. 

And in order to speed the movement of finished 
appliances to retail outlets, the CPA issued an order lim 
iting manufacturers’ inventories on some 18 finished 
products, and tightened inventory controls on 27 ma 
terials and components. In the group of finished prod- 
ucts, were washing machines, refrigerators, electric 
ranges, vacuum cleaners, and miscellaneous electrical! 
appliances. This action, however, proved to be largel\ 
for psychological effect since the same agency almost 
simultaneously gave industry a clean bill of health as 
to any suspicion of hoarding inventories. A spot check 
of inventories of finished products, principally consum 
ers’ durable goods, held by some 200 manufacturers. 
showed, the CPA reported, that “inventories are about 
average or below normal.” 

On the retail end, the OPA acted to raise. retail ceiling 
prices on some 20 classes of consumer durable goods. 
Increases ranged from 3 to 12 per cent. Included in 
the list were radio sets, small electrical appliances, 
vacuum cleaners, and electric ranges. The price in- 
creases were described as mandatory by OPA officials, 
and were a sequel to previous increases allowed by the 
OPA to original manufacturers of these products. The 
increases in the retail ceilings represent the amounts 
previously absorbed by resellers under now obsolete 
OPA regulations. 








Silver Situation Eased 

Previously existing shortage of silver for industrial 
use is now eased by recent congressional action settling 
the price of this metal at 90.5 cents per ounce. In ad- 
dition to releasing Treasury Department metal for sale 
at this figure, this action is also expected to bring new 
supplies of metal into the open market. 





INDUSTRIAL BRIEFS 


W. L. Maxson Corp., New York City, has acquired the 
Victor Electric Products, Inc., Cincinnati, Ohio. This is 
in conformity with Maxson’s program of securing a company 
manufacturing fractional-horsepower motors in furtherance of 
Maxson’s development of a new variable speed drive and speed 
reducer. It will also provide a source of supply of small motors 
for other products of Maxson’s electro-mechanical division. 
There will be no change in the name of Victor Electric Prod- 
ucts, Inc., or in its management or personnel. 


P. R. Mallory & Co., Inc., Indianapolis, Ind., has a 
nounced the development of rhodium plating of an improved 
quality. It is now possible, say company officials, to obtain 
unusually heavy deposits, with the desirable hardness, brilliance 
and corrosion resistance inherent in metallic rhodium. Per- 
fection of the rhodium plating process is said to provide an 
enlarged field of industrial and other applications for this metal. 


Westinghouse Electric Corp. has announced the formation 
of a special products engineering department to cooperate with 
the Army and Navy in the development of improved weapons 
and equipment. This new department will carry out a long- 
range program coordinating the work formerly done by many 
different departments. 


Following the merger of Submarine Signal Co., Boston. 
Mass., into Raytheon Manufacturing Co., Waltham, Mass.. 
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DECANTER HANDLE 


DECANTER COVER 


3 PURPOSE COVER 


Molded by 
GENERAL INDUSTRIES 


ae 2 


Samithirgd alabays heeding at SNM INDUSTRIES ! 


Millions of palate-pleasing cups of coffee have 
their beginnings right here at General Industries. 
No, we’re not in the coffee business but we do 
have a hand in producing Hill-Shaw Vaculators. 

We welcomed the opportunity to work with the 
Hill-Shaw Company and put our molding skill 
into producing their requirements. Day after day, 
many other leading manufacturers look to us with 
confidence for the production of molded plastics 
parts for a wide variety of appliances. 

Our recipe-for excellence in plastics molding is 


a simple one . . . every operation is highly important 
to the finished result. That’s why we’re particular 
about accurate molds .. . why tolerances must be 
close. We use heatronics to help make better 
pieces, faster . . . modern, scientific testing in- 
struments check every finished part. 

The application of this simple formula has 
proved itself to our customers in better, less 
costly molded plastics parts. We’re always ready 
to assist you with your plastics molding problems. 
Consult us without obligation. 


CHICAGO: Phone Central 8431 BUFFALO: Phone Grant 8567 


DETROIT: Phone Madison 2146 CAMDEN: Phone 2215 
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Designed for your needs or to your specifi- 
cations—Riester & Thesmacher produces only 
the finest type of sheet metal fabrication. 


A plus factor, too, in dealing with Riester & 

Thesmacher is our large stock of dies from 

past jobs, accumulated over a period of 40 
years. These are often converted 
to new designs, saving time and 
money for our customers. 


MANUFACTURERS 
Speciol! Steel Equipment a H 3 


meee RIESTER & THESMACHER 
sain tiaain COMPANY 


VENTILATION, 1526 W. 25TH ST CHeary 0154 
AIR CONDITIGINNG CLEVELAND, OHIO 


Raytheon’s Marine Sales and Service Division has been trans 
ferred to Submarine Signal Co., which becomes the Marine 
Division of the parent company. 


The Cleveland Tapping Machine Co., Cleveland, has 
begun construction of a new plant at Hartville, a suburb of 
Canton, Ohio. Officers of the company as recently elected in- 
clude: W. R. Harrison, president, who was formerly president 
and general manager of Spun Steel Corp., and Mark Graves, 
vice-president, who will continue in charge of sales and engi- 
neering. 


Prestole Corp., Toledo, Ohio, has acquired the Prestole 
Division from the Detroit Harvester Co. The corporation 
has purchased a new plant located at 3152 Bellevue Rd., 
Toledo. Additional facilities are being installed which will 
enlarge previous production capacity. Harold W. Kost, founder 
of the business and general manager of the division for the 
past eight years, is president of the corporation. 


Reorganization and expansion of the General Electric Co. 
apparatus department’s special products division calls for estab- 
lishment of four s.parate sections and a marketing and pro- 
motion group. New sections and section heads are: Harrison 
Johnston IV, laboratory products section; S. Martin, Jr., power 
rectifier section; C. W. Bowman, power rectifier section; and 
D. Lee Chesnut, educational section. C. W. Merritt was named 
to take charge of the promotional activities group. 


In order to increase production of its home radios and com- 
bination radio-phonographs, Lear, Inc., Grand Rapids, Mich., 
has completed a long-term lease of all facilities of the Grand 
Rapids Woodcraft Corp., Grand Rapids. Lear will use this 
plant, which contains 35,000 sq ft of floor space, to assemble 
and finish a portion of its radio cabinets and consoles. 


The Swivelier Co. has acquired an additional 20,000 sq ft 
of factory space in the Bush Terminal Building #1, Brooklyn, 
N. Y. Its offices and main plant will continue to operate at its 
New York address. 


The chemical department of General Electric Co., Pittsfield, 
Mass., has been further expanded with the formation of a 
metallurgy division. The new division represents the*third op- 
erating unit to be incorporated in the chemical department and 
will handle the various types of permanent magnets and metal- 
lurgical products, including alnico. 


The recently formed St. Clair Electric Products Co., St. 
Clair, Mich., has announced the establishment of both engi- 
neering and manufacturing facilities -for the design and produc- 
tion of standard and special industrial heater and resistor units. 
Additional manufacturing equipment is being installed in the 
company’s plant (a portion of the Marysville Magnesium plant 
formerly operated by Dow Chemical Co.) to permit the pro- 
duction of a line of standard replacement heating units for 
domestic electrical appliances. 


The Dilley Manufacturing Co. is now located at 1656 
Ansel Rd., Cleveland. 


United States Rubber Co. has purchased a government- 
built plant in Fort Wayne, Ind., for the production of industrial 
rubber products. The floor space, including both manufactur- 
ing and administrative departments, totals more than 400,000 ft. 


Noma Electric Corp., New York City, has absorbed the 
Pollak Manufacturing Co. This move will substantially en- 
large Noma’s production of durable household goods. Pollak 
Manufacturing operates six plants at Arlington, Kearny, East 
Newark and Newark, all in New Jersey, for manufacturing 
electrical goods and other products. 


Reorganization of the executive staff of the Moore Corp., 
Joliet, Ill., has been announced by the Conlon Corp., Chicago, 
who bought the Moore concern several months ago. The 
Moore staff as now constituted includes Harry T. Worthing- 
ton, vice-president and general manager, while W. A. Stuckey 
continues as chief engineer. The concerns will operate as sepa- 


ELECTRICAL MANUFACTURING 





a n 
™ 


‘RELIANCE 


makes all... 


— in any specified diameter, section, 
dimension — welded or shaped to meet any 


requirement. 


Hundreds of design engineers have 
found RELIANCE RINGS the key to better 


‘i products, faster production, and lower cost. (a 
\ Send your Ring problems to Reliance. A 
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Sales Offices: New York * Cleveland * Detroit * Chicago ° St. Lovis * San Francisco * Montreal 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 


springs; the Colonial strips ° 


clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
te do quantity work on a quality basis on all types of insulated wire 


from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 


rate units, Conlon continuing under I. N. Merritt as vice-presi- 
dent and general manager. Bernard J. Hank, head of Conlon, 
becomes president of Moore and continues as its chairman of the 
board and treasurer. 


H. K. Porter Co., Inc., Pittsburgh, Pa., has purchased the 
business of the American Spiral Spring and Manufacturing 
Co. of Pittsburgh. The new acquisition, together with the pres- 
ent Porter Fort Pitt Spring plant, will be operated as Ameri- 
can-Fort Pitt Spring Division of H. K. Porter Co., Inc. 


Two new and ‘highly specialized transmitting tube test in- 
stallations for complete static and oscillator testing of high- 
power tubes for broadcasting and industrial applications have 
been installed in the Radio Corp. of America tube plant at 
Lancaster, Pa. One unit is capable of testing tubes with input 
ratings up to 150 kw at 1.5 mc. The second will test tubes 
with a maximum of 300 kw input at 25 mc. Power for these 
units is supplied by rectifiers delivering 300 kw at 20,000 volts 


.—sufficient to care for the highest voltage requirements of 


most tubes. 


Bliley Manufacturing Corp. has changed its name to 
Collman Manufacturing Corp. The plant and offices will 
remain at 421 W. 12 St., Erie, Pa. The Bliley Electric Co., 
a former associate of Bliley Manufacturing, is not affected by 
this announcement. 


Cleveland-Tungsten, Inc., Cleveland, a subsidiary of 
Molybdenum Corp. of America, has purchased the General 
Tungsten Manufacturing Co., Inc., Union City, N. J. Gen- 
eral Tungsten will continue to manufacture all types of tungsten 
and other electrical contacts. N. H. Costan, vice-president, 
will continue to be in charge of operations. 


Electric Glass Co. has moved to a new and enlarged loca- 
tion at 249 North Fourth St., Philadelphia, Pa. 


Gem Electric Manufacturing Co., Inc., is now located in 
newly equipped quarters at the Bush Terminal Building, 233-37 


37 St., Brooklyn 32, N. Y. 


Hungerford Research Corp. has been merged with the 
Hungerford Plastics Corp. Continuing under the name of 
Hungerford Plastics Corp., there will be expanded operations 
at the Murray Hill, N. J., plant, including product research 
and development, mold design and manufacture, material com- 
pounding, and contract molding. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient.. As easy to op- 
erate as a pair of pliers. 

Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat - 
orders attest to its superiority. [- : 


Insulation Manufacturers Corp., Chicago, has leased a 
building at 1231 Superior Ave., N. E., Cleveland, to be re- 
modeled into office and warehouse space for the Cleveland area. 


Island Equipment Corp. has bought an additional plant in 
Hollis, L. I., N. Y., adjacent to Plant No. 1, The engineering 
and detail offices have been moved to the new plant. The com- 
pany is also located in Queens Village, L. I., and New York 
City. 


Sterling Electric Motors, Inc., is currently expending 
some $600,000 in modernization and new buildings. The com- 
pany plans to add a 22,000 sq ft unit to its present three-acre 
plant at Los Angeles. 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may Improvements in facilities have been made at the Lorain, 
accurately gauge your needs before shipping machine and instructions. Ohio, and Gary, Ind., plants of National Tube Co., a sub- 

: sidiary of United States Steel Corp. National’s ingot capacity 
at the Lorain plant will increase from 1,884,000 tons to ap- 
proximately 2,200,000 tons a year. At the Gary plant, pipe 
and tube capacity will increase by about 170,000 tons a year. 


Send for Circulars and Full Particulars 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, First commercial production and shipments of its electronic 
Mastercraft Foot Pedal, Side Lever, Overbead Lever ond Hand Wire models blanket has been made by the Electronic Blanket Division of 
—ere fully guaranteed for performance 4s well as mechanical construction. the Simmons Co., New York City. 


PYRAMID PRODUCTS ae 


2224 SOUTH STATE STREET CHICAGO ioe 


The reorganization of its magnetic wire sound recorder activi- 
ties has been announced by the Armour Research Founda- 
tion of the Illinois Institute of Technology, Chicago. The 
Wire Recorder Development Corp., which has in the past 
been in charge of the foundation’s commercial activities in con- 
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ELECTRICAL 
INSULATION 
RCL thas 
FOR 57 YEARS 


M-R compounps 


RESIST high voltage breakdown... 
salt spray atmosphere . . . humidity 
... cracking or flaking ... acids and 
i Crs 

HAVE excellent flexibility . . . ad- 
hesive qualities ... high cold flow... 
good thermal conductivity. 


ema 
PENETRATE fibre . . . floss . 
lite . . . paper and cloth. 
HAVE low viscosity . . . high surface 
tension .. . good electrical character- 
Ste 


.. bake- 


MORE THAN 3500 FORMULAS 


FREE FOR THE ASKING 
Write for your 


free copy of the M-R WALL 
CHART with its engineering 
tables, electricol symbols, car- 
rying copacities of conductors, 
dielectric averoges, thick- 
nesses of insuloting materials, 
tubing sizes, tap drill sizes, etc. 
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| MITCHELL- RAND INSULATION COMPANY, INC. 


51 MURRAY STREET 


Fiberglas Varnished Tape and Cloth 
Insulating Papers and Twines 

Cable Filling and Pothead Compounds 
Friction Tape and Splice 


Transformer Compounds 
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MITCHELL 
industry: 


the answer 
you may have. 


Fiberglas Saturated Sleeving, Vor 
Asbestos Sleeving and Tape 

Varnished Cambric Cloth and Tape 
Mica Plate, Tape, Paper 


¢ service to 
years ° wa ond 
han 3500 re is 
blem 


in its 57 
-RAND, (0 ot 
has developed ee among 


t Wax and Compound pro 
° 


Write your specifications: melting point 
viscosity, penetration, specific gravity, di- 
electric, moisture absorption, etc., and if 
the answer to your requirements is beyond 
any known Mitchell-Rand formula, develop- 
ment will be started to produce a special 
compound to meet your most exacting 
specification. An outstanding example of 
Mitchell-Rand's development of special prod 
ucts to meet particular conditions and speci- 
fications is the M-R +868 EX SEALING 
AND POTTING COMPOUND 
mineral filler, to resist cold flow after being 
180 F., to 
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subiected to resist fracture and 
F., to have remarkable flexibility at tempera- 
tures of minus 0-20 F., and to have good 
adhesive, toughness, resistance to fracture 
and dielectric No 


matter how difficult or involved your insu- 


waterproof or hat ets 
lating and impregnating Wax or Compound 
... bring them to Mitchell- 

Electrical Head 
1889. 
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Rand 


the 


Insulation 


q wrer alerts 


COrtlandt 7-9264 


A PARTIAL LIST OF M-R PRODUCTS 


NEW YORK 7, N.Y. 


Fiberglas Braided Sleeving 
nished Tut 
al a hte eee 1, 
Insulating Varnishes of all types 


Cioth, Tubing Extruded Plastic Tubing 


ng Cotton Tapes, Webbings and Sieevings 
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NORTH AMERICAN 


1082 Tyler St., St. Louis 6, Mo. 


Too Complicated? 
Not For COLONIAL 


It is interesting to go through Colonial factories 
and see the great variety of porcelain shapes being 
made. You wonder how these pieces, many of them 
quite complicated, could have been made to such exact 
specifications and with such uniformity. 


Colonial engineers, molders and other craftsmen 
plus modern equipment provide the answer. They pro- 
vide the reasons, too, why Colonial has long been a 

leading supplier of porcelain to the 
electrical industry. 


The Colonial Insulator Co. 


907 Grant St., Akron, Ohio 


PORCELAI 
~ Chicago Office: 2753 W. North Ave. 


MADE TO ORDER 


s as 


trotled heot- 
r effi- 


drying on large 
oduction 


s with equal econ” 


s are avail- 
-silvered 


nection with magnetic wire recording, has been dissolved. A 
new Magnetic Recorder Division has been established with 
offices in Chicago. Headed by Carl L. Titus, former engineer- 
ing advisor, the division will coordinate all sound recorde: 
activities, including the foundation’s licensee technical service, 
research and engineering service, and licensing negotiations with 
manufacturers to produce Armour magnetic wire sound record- 
ers. Avery Sound Instrument Corp., New York City, and 
Magnicord, Inc., Chicago, have just been licensed. 


A new plant has been opened in Carteret, N. J., by the Or- 
ganic Coatings Division of United Chromium; Inc. It re- 
places the lacquer plant United Chromium formerly operated in 
Waterbury, Conn. The working area of the new plant is 
22,500 sq ft. 


Remington Corp. has moved to East Court St., Cortland, 
N. 2. 


Tuttle & Kift, Inc., Chicago, has purchased a plant at 
Kirkland, Ill, from the War Assets Administration. The entir« 
electric switch and manufacturing department as well as other 
departments have been moved to this newly acquired plant, which 
contains 28,000 sq ft of floor space. 


The General Electric Lighting Institute, Nela Park, 
Cleveland, will hold its formal reopening during the week of 
September 9. The institute has been completely rebuilt to 
serve both present and future needs of the G-E lamp depart- 
ment. A feature will be a luminous “diorama” exhibit depict- 
ing the history and progress of lighting and lamp development. 


TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


National Electronics Conference Program Announced 

The technical program for the Second National Electronics 
Conference to be held October 3 to 5 at Edgewater Beach 
Hotel, Chicago, has been now practically completed. Some 50 
papers on communications, radar, television, industrial elec- 
tronics, instrumentation and theoretical research will be pre- 
sented. Exhibits of electronic equipment will be held concur- 
rently with the conference. 

The conference is sponsored by the Illinois Institute of 
Technology, Northwestern University and the University of 
Illinois together with the Chicago sections of the AIEE and 
IRE. Dr. J. E. Hobson, Armour Research Foundation, is 
the chairman of the board of directors of the National Elec- 
tronics Conference, and W. O. Swinyard, Hazeltine Electronics 
Corp., is the president. 

Principal speakers will include Dr. E. U. Condon, director 
of the National Bureau of Standards, who will speak on “Elec- 
tronics and the Future”; Dr. G. C. Suits, vice-president, Gen- 
eral Electric Co., whose subject will be “Physics of Today Be- 
comes the Engineering of Tomorrow,” and Dr. J. O. Perrine, 
vice-president, Bell Telephone Laboratories, who will discuss 
“Radar and Microwaves.” 

The conference program will provide separate panel sessions 
on the following subjects: Television; Antennas and Wave 
Propagation; Microwave Generators; Air-Navigation Systems ; 
Radio Relay Systems; Frequency Modulation; Mobile Radio 
Communication; Infra-red Communication Systems; Recording 
and Facsimile; Theoretical Developments; Industrial Applica- 
tions; Electronic Instrumentation; High Frequency Induction 
and Dielectric Heating; Nuclear Physics; and on Spectroscopy. 


NEMA Meeting to Feature Section Exhibits 

An interesting feature of the 1946 annual meeting of the Na 
tional Electrical Manufacturers Association to be held October 
28-November 1, inclusive, at the Hotel Traymore, Atlantic City, 
will be a series of exhibits sponsored by a number of individual 
NEMA Sections. These displays will present salient points of 
the educational, promotional and other programs carried on by 
these groups. 

Plans for the meeting itself are being rapidly completed, and 
the session promises to be one of unusual interest. Among the 
events scheduled are the review of the 1947 proposed budget, th« 
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Mounting angle determines operating.point, so circuit 
can be élosed or opened at any desired position. Mount 


in door of glove or luggage compartment, cockpit, 
hatch, ete. to turn lights on (or off) when doors are 


opened. Also used for turn and bank indicators, thermo- 


stat control ¢ircuits, pilot lights, pin-game mechanisms, 


radio or phonograph doors, and numerous other appli- 
cations in many and Widely diversified fields. Littelfuse 
precision Mountings also available. 


Actual Size Sivisch only %" in 
diameter by 1%" long. Mounting 
214" by 5%" by 4", oberall. 


Baffle Prevents Flicker 


Collar-button type center electrode pre- 
vents “rolling” motion or resulting posi- 
tion of switch from affecting operation in 
any way. Baffle near tip of center elec- 
trode prevents splashing of mercury and 
the resulting flicker, such as might other- 
wise be encountered in an automobile 
traveling over rough roads. Switch is 
bakelite enclosed, with nickel-plated steel 
end caps. “Dimple” in one end cap pro- 
vides quick, easy identification of “dead” 
end. Recommended temperature resist- 
ance; maximum ambient temperature 
180°, minimum—38°, Fahrenheit. 


LITTELFUSE 


4757 NORTH RAVENSWOOD 


Long-Lasting and Dependable 


Laboratory tests show over 1,000,000, op- 
erating cycles at 6 volts with a 10-ampere 
solenoid load.(almost twice the rated ca- 
pacity), and 3,000,000 operating cycles 
at 6 volts with a 5-ampere solenoid load 
(slightly under the rated capacity), both 
loads being slightly inductive. Switch is 
designed to operate with a minimum devi- 
ation of 10 Siieaet on the “make™.and 
15 degrees on the “break,” but a wider 
operating angle still further increases the 
life. Switches with smaller operating an- 
gles can be supplied on special order. A sci- 
entifically designed, precision built prod- 
uct. Write. phone. or wire for prices. 


e 
° 


CHICAGO 40, ILLINOIS * 


WITE-T-LITE © SWITCH-LITE * IGMLTION-FRITZ * NEON INDICATORS + SWHICHES * CIRCUIT BREAKERS > FUSES, MOUNTINGS & AMCESSORIES 
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report of the nominating committee, the election of new men 


M nat Nt z yr ; bers to the board of governors, and the presentation of Certif 
ary: A i cates of 50-Year Service in the Industry. 
The NEMA board of governors has recently adopted a stanc 
AT CT Se ard program for meetings. In accordance with this plan, th 
: annual meetings are to be held in the last week of October o 
e the first week of November at Atlantic City or New York 
while the late winter meetings are to be held during the las 
week of February or in the first week of March at Chicag: 
The 1947 annual meeting will be held at the Hotel Traymore 
' ; ee a: Atlantic City, the same meeting place as the 1946 session. Th: 
a a “WELD. BILT « engineer Sais: you 1947 winter meeting is scheduled for the week of March 2 
ways to speed up your materials han- | Edgewater Beach Hotel, Chicago. 
ee while reducing ee i | SMA Appoints 1946-47 Engineering Committee 
Appointments to the 1946-47 engineering and research com- 
tone yy ee ey EH mittee of the Stoker Manufacturers Association are headed by 
A. O. Dady, chief engineer, David Bradley Manufacturing 
ae 6s a a Works, Bradley, Ill, as chairman, and by Glynn L. Coryell 
Leading American industries use and endorse engineering service manager, U. S. Machine Corp., Lebanon. 
WELD.-BILT equipment. Write for illustrated Ind., as vice-chairman. 
folder. The new officers of the SMA are: Walter Sormane, Concx 
The WELD-BILT Heavy-Duty | Engineering Works, Mendota, IIl., president; George W. Gra- 
Hydraulic Lift Truck — ham, Eddy Stoker Corp., Chicago, vice-president; Claude A 
6,000 to 10,000 1b. Capacities. | Potts, U. S. Machine Corp., Lebanon, Ind., secretary-treasurer 
, | Lloyd L. Connell is technical director of the SMA. 





| ASM Nominates National Officers 
WELD - BiLT | Arthur L. Boegehold, head of the metallurgy department, re 
search laboratories division, General Motors Corp., Detroit. 
was recently nominated for president of the American Society 
for Metals for 1946-47. Other nominations include that oi 
ia BEND Sa HH] Pp Francis B. Foley, superintendent of research, Midvale Co. 
233 Water St., West Bend, Wis. Nicetown, Philadelphia, Pa., for vice-president ; and of William 
H. Eisenman, national secretary of ASM since its organization 
in 1918, for re-election for his 15th consecutive two-year term 
Dr. John E. Dorn, associate professor of physical metallurgy, 
University of California, and Dr. Arthur E. Focke, research 
metallurgist, Diamond Chain and Manufacturing Co., Indian 
apolis, Ind., were nominated for two-year terms as trustees of 
the society. Formal elections and induction into office are 
scheduled for the ASM annual meeting in Atlantic City during 
the week of November 18 as part of the National Metal Con- 
gress and Exposition. 

The ASM Albert Sauveur Achievement Award for 1946 was 
awarded to Dr. Edgar C. Bain. Dr. Bain is vice-president in 
charge of metallurgy and research of the Carnegie-IIlinois 
Steel Corp., Pittsburgh. 

The ASM has also announced that Dr. Rufus E. Zimmer- 
man has been elected to receive the society’s Medal for the 
Advancement of Research for 1946. Dr. Zimmerman is vice- 
president in charge of research and technology of the United 
States Steel Corp. of Delaware. 


Portable Elevator 


Materials Handling Engineers 








ASTE Semiannual National Convention 
The American Society of Tool Engineers has announced pre- 
liminary plans for its semiannual national convention to be held 
at Pittsburgh, Pa., October 10-12. Convention headquarters 
will be the Hotel William Penn, where the entire 17th floor has 
There is a BBB Brush for every electrical ap- been reserved for scheduled activities. The plans call for the 
plication . . . from toy trains to diesel-electric largest convention in the history of the society. ; 
locomotives . . . for vacuum cleaners or giant Seminars on technical subjects, visits to industrial plants in 
generators. Every brush is correctly engi- the Pittsburgh area employing new production techniques, show- 
neered and precision manufactured to best ings of engineering films, the semiannual banquet, and many 
de the job Sor which it is 6 pecifi e ally recom- special events make up the convention agenda. 
mended. Each benefits from BBB’s 56 years 


of manufacturing experience. ASRE Sponsors Nomenclature Study 


ao An important project leading to the standardization of nomen- 
You'll find BBB a source of supply which is clature in the refrigeration field has recently been announced by 
both dependable and, to all practical purposes, the American Society of Refrigerating Engineers. Under spor- 
unlimited in scope. Your correspondence is sorship of the society, a nomenclature committee (B53) has 
invited. been set up by the American Standards Association to “provide 
terms and definitions relating to principles, processes, and equip- 
ment in design, manufacture, use, and maintenance in the re- 
frigeration industry, also appropriate symbols where not already 
provided in existing standards.” 

The work of the committee is divided into four fields, each 


BECKER BROTHERS CARBON CO. 3450 So.52nd Ave. Cicero Il). to be studied and reported on by a subcommittee. 


246 ELECTRICAL MANUFACTURING 





BEHIND THE SCENE 


there’s a Torrington Air I mpeller 


PROTECTION 
THROUGH CIRCULATION JM ,IMPEDERS | 
OF REFRIGERATED AIR 


Every Spring, thousands of furs and other garments are put into huge 
storage vaults for safe keeping. There the temperature is kept at about 
THE P SERIES FAN 25° above zero to protect the garments from hot-weather drying and 
from moth damage. 
A quiet, sturdy, attractive 


bl : Here, as in countless other applications, Torrington Air Impellers 
lade designed for pressure nn tal ly. Th ; 1 4 i h 
cattle: wali ey vale help do the job properly. They circulate air constantly so that tempera- 
tate, ont taatavns and cooker, ture and humidity are even throughout the vault. 
air conditioning~ units, ete. Perhaps circulated air will make your product or process more 
Diameters 10” to 18”, in pro- efficient, too. Let us help you select the air impeller that fits your needs. 
duction lots only! Write us at 62 Franklin Street for a free copy of the Air Impeller 
Specification Sheet. 


“TORR UN GTtOWN 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
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IF YOU USE DIECASTINGS* THE 
Hew LESTER-PHOENIX MACHINE 
WILL FIT INTO YOUR PLANT! 


Regardless of the metal you cast — brass, 


bronze, aluminum, tin, lead or zinc—there’s 
anew LESTER-PHOENIX to fit your needs... 


The new LESTER-PHOENIX line was built 
to answer questions LESTER engineers 
put to master diecasters during the war. 
Production men wanted greater strength, 
better controls, smoother castings with 
fewer rejects. Top management demanded 
lower costs... 


LESTER met these demands and established 
new “firsts” in diecasting machines includ- 
ing: First one-piece cast alloy steel frame 
... First pre-fill injection system applying 
up to 33,000 p.s.i. with slow squeeze until 
the casting chills... First machine to specify 
600 tons die-locking pressure... First single 
crank die-height adjusting screw with sup- 
porting area equivalent to die area... First 
mechano-hydraulic machine permitting 
exact adjustment of die opening... LESTERS 
are made in 5 models in each of two types. 
* or are thinking about them. 


You are tnutted to write today for data on the 
new line of LESTER-PHOENIX machines. 


LESTER-PHOENIX, INC. 
2635 Church Avenue Cleveland 13, Ohio 


DIE CASTING MACHINES 








R. F. Doyle is elected to the presidency of Alliance Manu 
facturing Co., Alliance, Ohio. His advance from his present 
position as general manager and treasurer follows the recent 
acquisition of all of the common stock of the company by M. 
B. Hott. Also acquired by Mr. Hott is the Precision Manu- 
facturing Co., Bergholtz, Ohio. Established policies of Alliance 
Manufacturing will be continued, according to a statement by 
Mr. Doyle. Owen Lewis, former president and organizer of 
Alliance, retains his presidency of Lewis Engineering and Man 
ufacturing Co., Alliance, Ohio, and of Alliance Tool and Moto: 
Co., Ltd., Toronto, and announces that he will give his full 
time to the management of these two companies. 


Edward N. Wendell R. F. Doyle 


Edward N. Wendell, who has been associated with the 
International Telephone and Telegraph Corp. system since 
1925, has been appointed vice-president in charge of the Federal 
Telephone and Radio Corp., Newark, N. J. Mr. Wendell in 
his new post assumes full managerial authority of Federal. 
He has been with the latter company since its formation in 
1942 from predecessor companies, and has served as head of the 
concern’s radio division and manager of its telephone division 
In 1944 he was made a vice-president of Federal. Previous!) 
he had served with the I. T. & T. system in various capacities 
both in this country and overseas. 


S. Floyd Stewart, vice-president in charge of engineering, 
has been elected to the board of directors of the Leece-Neville 
Co., Cleveland. Mr. Stewart joined the company 10 years ago, 
becoming chief engineer in 1941. He had been with General 
Electric Co., Wagner Electric Corp., and the Jensen Co. 


Charles R. Ogle for 10 years with Benwood-Linze Co. and 
more recently for nine years with the P. R. Malloy Co., Inc 
where he directed their rectifier activities, and Paul B. Free- 
man, formerly with the rectifier engineering department of the 
latter’ company, have incorporated Electronic Rectifiers, Inc., 
Indianapolis, Ind., for the production of rectifier units and plat 
ing power supplies. Production is scheduled as soon as the 
specialized equipment can be installed and materials obtained. 


McQuay-Norris Manufacturing Co., St. Louis, Mo., has ap- 
pointed George F. Platts as general manager of operations 
of its electric products division, and L. M. Persons as researc! 
and development director of the same division. 


William H. Myers has been named as chief engineer of the 
receiver division of Farnsworth Television & Radio Corp., Fort 
Wayne, Ind. He succeeds J. H. Pressley, who has been 
retained as a consultant to the company. During the war, Mr 
Myers was project engineer in charge of aircraft and tank radio 
transmitters and was also in charge of an important electronic 
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VULCAN NT eT OIG meV EIA, 


CHECK YOUR CONTAINER AND HELP 
ELIMINATE SHIPPING DAMAGE... 


This scientific testing device... the 
G-E puncture tester . .. is used by 
many companies to make sure their 
shipping containers are the best obtain- 
able to protect their product. By testing 
the puncture resistance of available con- 
tainer materials, you can discover which 
one is the most economical for your prod- 
uct shipping requirements. Write for 
Bulletin GEA-4168. 


TEST INSULATION AND 
PREVENT FAULTY OPERATION... 


one 


Ft 
Pe: 
rey ae 


With a small portable G-E insulation- 
resistance meter, insulation material 
can be tested during the manufacturing 
process and corrected before it leaves the 
factory ... giving you a headstart on 
product reliability. With a range of 0 to 
20,000 megohms, this instrument is 
suited to research study of temperature 
and humidity effects. In addition, insu- 
lation of already installed equipments 
can be checked with the insulation-re- 
sistance meter, to lessen any possibility 
of faulty operation. More about this de- 
vice can be found in Bulletin GEA-4174. 


Use G-E en 
maintain the hig 


and measuring equipment fo find and to 
est standard of 7 for your product. 
Easy-to-use and designed for accurate 


igh-speed produc- 


tion results, these instruments often provide a solution to 
problems previously unsolved or a shorter more economical 
procedure to replace old methods. 


Our engineers are qualified to discuss and to help 


ou 


adapt G-E testing and measuring equipment for individual 
applications. Just call or write your nearest G-E office. 
Special Products Division, Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 


EASY ROUGHNESS COMPARISON 
SIMPLIFIES INSPECTION .. . 


This kit of G-E standard roughness 
specimens offers you an easy method of 
specifying the necessary degree of rough- 
ness for your machined parts. Used by 
engineers, draftsmen, planners, machine 
operators, andinspectors in many plants, 
this device shows the standardized de- 
grees of roughness on ten small metal 
blocks which can be removed from the 
case for easy comparison with the ma- 
terial being inspected. Overcome too lax 
or too strict inspection by taking the 
guesswork out of roughness standards. 
For complete information, write for 
Bulletin GEA-4335. 


STRAIN CONTROL 
GUARDS AGAINST COLLAPSE... 


Protect your machinery by installing 
a compact G-E magnetic-strain gage to 
prevent overloading. G.E. builds two 
types of strain gages: one for measuring 
slowly varying strain and the other for 
measuring rapidly varying strain. For 
laboratory, test, and factory use, this 
gage is economical, portable, and can be 
used repeatedly. For information, send 
for Bulletin GEA-3673. 


GENERAL { ELECTRIC 
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FREE BULLETINS 
ON G-E 
TESTING INSTRUMENTS... 


G.E. offers you information about 
the equipment listed below. If you 
would like to learn more about them, 
CHECK the box beside your choice, 
FILL IN the address, TEAR OFF the 
list and MAIL to us immediately! 


General Electric Co., Section A800-25 
Schenectady 5, N. Y. 


Please send me the bulletins checked below 
GEA-4539—Coil testers 
-) GEA-4294—Coil-turn counters 
[)] GEA-4613—Dew-point measuring equipment 
) GEA-4600—Pressure gages 
GEA-4561—Thermal gas analyzer 
GEA-4174—Insulation-resistance meter 


[)] GEA-4173—Light measuring equipment (Luxim- 
eter) 


—) GEA-4390—Mercury-vapor detector 
(-) GEA-4618—Metal detectors 
(—) GEA-4169—Magnetic comparator 
(1) GEA-4435—Reflection meter 
(1) GEA-4 166—Repeated-scrape abrasion tester 
] GEA-3573—Resistance comparator 
(1) GEA-3151—Sound-level meter 
] GEA-3680—Spectrophotometer 
) GEA-4335—Standard roughness specimens 
(1) GEA-4324—Tachometers 
7) GEA-4 151—Time-interval meter 
[) GEA-4313—Vacuum gages 
(-D GEA-4091—Vibration-fatigue equipment 
(-) GEA-36 1 8—Viscosimeter 
(0 GEA-4 170—Winding-insulation tester 


Name 


Company 


Address 


City... State 


: 
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...WITH DEPENDABLE PERFORMANCE 
AT TEMPERATURES RANGING FROM 
-40° to +150° 


Originally designed for air- 
croft use, this E.M.C. Model 
“10” Fractional h.p. Motor is 
producing with great satisfac- 
tion other transport and in- 
dustrial applications. 


“STAND-OUT’”’ 
Features of Model **10’’ 
Completely Enclosed 
Precision Built 
Ball Bearings Through- 
out 
Dynamically Balanced 
Wound Shunt or Series 
for DC Applications 
Voltages from 6 to 115 
1/13 h.p. Maximum for 
Short Duty Application 


Here is a precision-built motor 
with the stamina to give you 
stor performance under ad- 
verse conditions — such as 
obrasive dust or explosive 
fumes in the atmosphere. 
ae: Ideal for continuous service or short 
duration high-output operations. Write 
for detailed information. 


ELECTRIC MOTOR CORPORATION 


Division of Howard Industries, Inc. 


Racine, Wisconsin 


PLUG-IN SENSITIVE RELAYS 


NEW FEATURES OF THIS DESIGN: 


@ Fits octal socket. 

@ Outline dimensions: 114" x 114" x 2" above socket. 
Permits lining up contiguous relays as close together as the 
smallest octal sockets will permit. 


Features of All SIGMA Series 41 Relays: 


@ DC sensitivity: — 0.020 watts (min. input.) 
@ AC sensitivity: — 0.1 volt-ampere (min. input.) 


One standard 110 volt AC model draws about 1.5 milliampere. 


@ Contact ratings up to 15 amperes on low voltage. 
High quality construction — mechanically rugged. 
Very low cost. 


SIGMA sales and engineering departments 
are ready to give your relay problems prompt 


analysis and action. 


Sigma Instruments, INC. 
C/enactive RELAYS 
60 Ceylon St., Boston 21, Mass. 


bombsight project for the Armed Forces. Prior to joining 
Farnsworth in 1940, he was with the Crosley Corp., the Auto- 
mobile Radio Corp. and the Packard Motor Car Co. 


The firm of Hadley, Ryder & Pederson, design consultants, 
Hartford, Conn., has been formed by Donald L. Hadley, 
Carleton B. Ryder and Nicholas F. Pederson. Mr. Hadley, 
who was formerly design consultant for the Westinghouse Elec- 
tric Corp., assumes design direction of the firm. Mr. Rydei, 
formerly coordinator of apparatus design with General Electric 
Co., will be executive director. A registered engineer and 
formerly technical supervisor at General Electric, Mr. Peder- 
son will provide the technical direction. 


Warren R, Purcell Donald L. Hadley 

Warren R. Purcell has been named manager of quality 
control for the lamp division of Sylvania Electric Products 
Inc., New York City. Before joining Sylvania in 1943, he 
was an instructor in physics at Worcester Polytechnic Institute 
and a member of the high voltage research staff at Westing- 
house Electric Corp. 


W. W. Watts has been elected vice-president in charge of 
the engineering products department of the RCA Victor Divi- 
sion of Radio Corp. of America, Camden, N. J. Mr. Watts 
succeeds Meade Brunet, newly elected managing director of 
the RCA International Division. Mr. Watts joined the division 
last February. Previously he was associated with Montgomery 
Ward & Co. and Wincharger Corp. 


Lear, Incorporated, Grand Rapids, Mich., has made the fol- 
lowing appointments: Harry E. Rice as chief engineer of 
the home and aircraft radio division, Harry §. Jones as chief 
engineer in charge of research and development, and William 
J. Perfield as head of the engineering activities of the electro- 
mechanical division. 


William J. Perfield Robert H. Owens 


Roots-Connersville Blower Corp., Connersville, Ind., one of 
the Dresser Industries, has elected Robert H. Owens as vice- 
president in charge of engineering and manufacturing. Mr. 
Owens has been active in engineering and research since 1912 
He joined the engineering staff of Roots-Connersville in 1925 
and since that time has been responsible for many new centri 
fugal blower and compressor developments. 


B. A. Chapman, staff engineer, has been named assistant to 
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...but ALL Molded by AICO 


HANDLE Production detail will be greatly simplified if all your plastic parts are supplied 


wate, Sgpent puapgee sheosty sepa by one molder. Blueprints can be kept together... correspondence limited to 
unaffected by heat. It also has low mois- 

ture absorption which is an asset, since one source. 

the part is exposed to considerable per- 

spiration. The “Greyhound” trade name But, exceptional care must be exercised in the selection of that molder. The choice 
is an integral part of the handle which 

cannot be removed or worn off. of the one method and one material best suited to the requirements of each 


CONNECTOR PLUG individual part depends entirely on him. Aico has no “axe to grind” in favor 


Cocepesecten, sogiten Spey bent cement of any one method or material. Our recommendations are completely unbiased. 

Se re ee ney See Our plant is equipped for all molding methods. We have had 30 years’ experience 
point of application. Mold costs were 
eliminated because this part is one of 


hundreds of stock designs available from 
the Aico stock mold catalog. stock mold whenever possible. This saves the cost of making original molds. 


using all plastic materials. In addition, we do not hesitate to suggest the use of a 


NDICATO 4 
a a ca ‘al CA, USEFUL BOOK SHOWS HOW TO ADAPT 
ur own Aico cold molding material was ‘ ? 

used to mold this part because, it too, is b= PLASTICS TO YOUR PRODUCTS 

pen rong bw Lp heat. This ge has “ © 

a very high heat distortion point. A meta’ e . i There will be no mystery about plastics, after you have read this book. 

Ee oe = Seu “a ‘ es It illustrates many familiar products that have been adapted fo plastics. If 
shows how to go about adding the advantages of plastics to your products. 


When writing for your copy—vuse your letterhead, please. 


AMERICAN INSULATOR CORPORATION 
NEW FREEDOM, PA. 
SALES OFFICES — CLEVELAND © DETROIT * NEW YORK © PHILADELPHIA 


for over 30 years using all methods...all materials 
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We think so 
—and so do our customers. Our 
tests are discontinued after 30,000 
on-off cycles. They’re good! 





SPST ROTARY SNAP SWITCH 
3A—125 V., 1A—250 V. Catalog No. 100 
Ve” IPS x 5/16” Shank, Single Hole Mounting 

6” Leads, One Knurled Nut 





Listed by Underwriters’ Laboratories, Inc. 


ELECTRIC & 
MFG. CO.., Inc. 


56th ST. & 37th AVE. 
WOODSIDE, N. Y. 


WRITE DEPT. A 











——— WIR STRIPPERS 

af AND CUTTERS 
e CLEAN CUTTING 
e PRECISION STRIPPING 




















e FAST WORKING 
e EASY OPERATING 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a complete 
and clean stripping of insulated covering with single pull 
of handle. This engineering achievement also insures a 
permanently precision adjustment to all types of wire and 
cable in its capacity range until readjustment is desired. 
The Model S-30C will accommodate all cables up to 34” 
dia., stripping clean without scratching, marring or in any 
way injuring insulation of internal wires (Model S-130 
available for cable up to 1” diameter), also indispensable 
for stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. 














Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO: MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DIES * STAMPINGS © SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
SSeS te Re sR ene nr 




























































the vice-president in charge of manufacturing by Nash-Kelvina- 
tor Corp., Detroit, Mich. Mr. Chapman joined Plymouth Divi- 
sion of Chrysler Corp. in 1930 as a member of the plant engi- 
neering department. He joined the Nash Motors Division in 
1937. In 1943, he was promoted to staff engineer for all Nash- 
Kelvinator plants, in both the automotive and electric appliance 
fields. 


Underwriters’ Laboratories has promoted Merwin M. 
Brandon to the position of electrical engineer. He will assume 
full responsibility and direction of the activities of the electrical 
department of the laboratories at the Chicago, New York, and 
San Francisco testing stations. Mr. Brandon, who has been 
with the laboratories for 25 years, will also serve as chairman of 
the Electrical Council of the laboratories. His headquarters will 
continue to be in New York City. 


W. Stewart Clark has retired as manager of manufacturing 
for the General Electric Co.’s appliance and merchandise de- 
partment, Bridgeport, Conn. Carl M. Lynge succeeds him. 
Mr. Clark’s retirement rounded out 47: years of active service 
with the company, 26 of which were spent as executive head 
of the Bridgeport plant. Mr. Lynge joined the company in 
1912, and since that time has held a succession of executive and 
engineering positions. 


Dr. R. O. Curry has been appointed audio and acoustical 
engineer for the Farnsworth Television & Radio Corp., Fort 
Wayne, Ind. Dr. Curry previously had been engaged in audio 
research for the Capehart Division of the company. 


Charles R. Cox has become president of Carnegie-IIlinois 
Steel Corp., Pittsburgh, Pa., succeeding J. Lester Perry, who 
has become assistant to president, United States Steel Corp. of 
Delaware. Mr. Cox has been president of National Tube Co., 
another United States Steel subsidiary, since March, 1943. He 
joined the National Tube Co. as general. superintendent, Ellwood 
Works, in 1934. John E. Goble succeeds Mr. Cox as president 
of National Tube. Serving as a vice-president of National 
Tube since 1936, Mr. Goble has been with U. S. Steel and com- 
panies now affiliated with it for the last 21 years. 


@ @ W. Neal Gallagher, right, president of the Auto- 
matic Washer Co., Newton, Iowa, signs contract to man- 
ufacture household vacuum cleaners for the newly or- 
ganized McAllister-Ross Corp., Chicago. Watching Mr. 
Gallagher sign the contract is H. J. McAllister, president 
of the new company, and standing is Charles Ross, vice- 
president. The new McdAllister-Ross organization re- 
cently purchased the assets of Franklin-McAllister Corp., 
prewar manufacturers of vacuum cleaners, of which Mr. 
McAllister was vice-president in charge of merchandising. 
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Steed- Pak 
CAPACITRONS 
«+ for all 
Super Speed 
Repeating 
Flash Bulb 
Applications! 





Speed-Pak CAPACITRONS 


Assure Maximum Light Output 
for their Size and Weight! 


Super-speed photographic flashing places extraordinary de- 
mands upon capacitors. SPEED-PAK hermetically sealed, oil 
type CAPACITRONS are built specifically to give faithful serv- 
ice under these conditions. A record of unfailing, high brilliancy 
nl na in | performance has proved their superiority in actual service. 
Ir Many CAPACITRON equipped units are now being operated 
it | on unusually heavy assignments, such as in night clubs, where 

MED, a wk as many as one hundred flashes per evening are made. 


PEEp-pA 
CapacrTOR ss Speed-Pak CAPACITRONS 
Available to Manufacturer’s 
Specifications 
We can supply SPEED-PAK CAPACITRONS 


with any watt-second rating you need 
with special mounting brackets for your 


PORTABLE TYPE SPEED-PAK | requirements. To determine capacity at 


, : 

° ; given voltage, where watt-seconds is 
Capacity: 10 MFD. known, the following formula applies: 
Weight: _ 1 Ib. 3 oz. W=CE? 
Size: Approx. 2” Dia. x 4%” high | Where W=energy contents in watt-sec- a — 
SIZE IS SUITABLE FOR MOUNT- onds, C=nominal capacity in farads, E= Weight: 4 Ibs. 15 ox. 
ING IN BOWL BEHIND REFLECTOR voltage. Size: 3% = x4% 


IN PORTABLE we 
WRITE, WIRE OR TELEPHONE US TODAY! 


- éeCAPACITRON Ca. 849 North Kedzie Ave., Chicago 51, Illinois | 


Telephone VAN Buren 3322 
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LITERATURE... 


.Yours for the Asking 


Copies of the material reviewed here are available to engineers or 
executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 


Steatite Insulators 

Technical information on various types of steatite insulators 
is made available in a 48-page catalog (No. 2000). Pillar in- 
sulators, bushings, coaxial cable insulators and other standard 
types are discussed. Appropriate dimensional tables, diagrams, 
and illustrations are provided. Useful sections are devoted to 
discussions of design criteria and production methods. The 
catalog is tab-indexed for easy reference. General Ceramics 
and Steatite Corp., Keasbey, N. J. 


Transmitting and Industrial Tubes 

Convenient eight-page selection booklet (ETX-10) provides 
ratings, characteristics, and other data covering transmitting 
and industrial electron tubes. Tube types are arranged alpha- 
betically in 13 sections and are listed numerically by type num- 
ber. Cross-references to other bulletins containing additional 
technical data are included. General Electric Co., Tube Div.. 
Electronics Dept., Schenectady 5, N. Y 


Micro Switch Products 

A complete line of Micro Switch products for a variety of 
applications is fully described in a 164-page spiral-bound cata- 
log (No. 61). Conveniently arranged in sections according to 
type. the catalog covers precision snap-action switches and aux- 
iliary devices for industrial and commercial applications. Speci- 
fication data are provided, operating principles are explained, 
and typical units are illustrated. Micro Switch, A Division of 
First Industrial Corp., Freeport, TIl 


Hydraulic Presses 

Hydraulic presses designed for versatile applications in many 
industrial operations are described in a comprehensive 28-page 
catalog. The book emphasizes specific application data, and in 
addition provides detailed information on the structural ele- 
ments and operating principles of various standard models. 
Illustrations form a useful part of the catalog. Denison Engi- 
neering Co., 1199 Dublin Rd.,.Columbus 16, Ohio 


Electronic Control Equipment 

A review of the various types of equipment available for ap 
plication of electronic controls is made available in a 16-page 
booklet (No. GEA-4562). The first part of the review deals 
with motor controls, rectifiers, timers, etc. The second part 
is concerned with the use and possibilities of photoelectric con- 
trol. The material in the booklet has been prepared by O. W 
Livingston, of the G-E Industrial Control Engineering Divi- 
sion, and substantially appeared in two articles in the May, 
1945, and July, 1945, issues of ELectricAL MANUFACTURING 
General Electric Co., Apparatus Dept., Schenectady 5, N. Y 


Electrical Insulating Varnishes 

Technical data covering a new line of electrical insulating 
varnishes and compounds are presented in an illustrated 32- 
page, looseleaf catalog. Divided in two settions, the first half 
of the catalog presents the salient characteristics of the var- 
nishes and discusses recommended applications. The second 
part of the catalog is devoted to data on filling, impregnating, 


ind molding compounds. Acme Wire Co., New Haven, Conn 


Glass-Bonded Mica 

An interesting description of the inherent properties of a 
glass-bonded mica material (Mykroy) and of its advantages .and 
applications in the electrical field forms the introduction to a 
28-page illustrated catalog. A section of the catalog is devoted 
to illustrations and specification of stock parts. Design and 
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machining data are included. Graphs show the results of labora 
tory tests of this material under various conditions. Electronic 


Mechanics, Inc., 70 Clifton Blvd., Clifton, N. J. 


Beryllium-Copper Wrought Alloys 

Useful engineering data on beryllium-copper wrought alloys 
are provided in a 50-page handbook. There is a comprehensive, 
though concise, discussion of various working methods, heat 
treatment, brazing, welding, etc. Properties are given in de- 
tail. Beryllium-copper castings are also described. Typical 
applications are illustrated. 


Beryllium Corp., Reading, Pa. 


Time Switches 

Four-page technical bulletin (T-55) describes several time 
switches specially developed for the volume user. The bulletin 
provides brief case histories of six such switches, with suitable 
diagrams, illustrations and basic specifications and performance 
data. Automatic Temperature Control Co., Inc., Logan St. and 
Germantown Ave., Philadelphia 44. 


Surface-Finishing Compound 

A self-emulsifying, water-miscible solvent for removing light 
oils, non-pigmented stamping compounds and shop dirt from 
steel and aluminum parts is described in a service report sheet 
(Composition No. 98). Oakite Products, Inc., 18H Thames 
St., New York 6. 


Metal Film Resistors 

Metal film resistors, also condensers, radio interference filters, 
and related parts are cataloged in a six-page folder. Illustra- 
tions of typical units are included. Continental Carbon, Inc., 
13900 Lorain Ave., Cleveland 11. 


Transmission Belting 

Six-page folder on a line of power transmission belting for 
drives of any size describes flat and V-belting for a wide line 
of application. Also described are sheaves, belt dressing and 
related products. B. F. Goodrich Co., Dept. EM-8, Akron. 
Ohio. 


Extruded Aluminum-Bronze Shapes 

Technical data on extruded aluminum-bronze products are 
provided in a 16-page illustrated bulletin (No. 64B). Infor- 
mation includes data on tolerances, weights, physical properties, 
and mill lengths of rod. Data are also given on hot rolled an- 
nealed sheet. Ampco Metal, Inc., 1745 S. 38th St., Milwau 
kee 4. 


Radio Parts 

Sixteen-page catalog (No. 46) covers a wide range of radio 
parts and hardware, as well as of cements, solvents, coil dope, 
etc. Walter L. Schott Co., 9306 Santa Monica Blvd., Beverly 
Hills, Calif. 


VHF Data 

Interesting summary covering fundamental theory of cavity 
resonators and klystron and megnetrons is made available in 
the June, 1946, and July, 1946, issues of the Research Worker 
published by the Aerovox Corp., New Bedford, Mass. 


Nickel Alloy Data 

This 24-page catalog (No. D-2) presents engineering data 
designed to aid the engineer in the selection of nickel-alloy 
wire, strip or rod. General characteristics, as well as special 
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What in the World 


have Stockings 
to do with 


DYNETRIC’ 
BALANCING? 
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Or, we might ask, what would milady do} 

for stockings without Dynetric Balancing? > 
The manufacture of fine synthetic threads is 

done at high speed, using bowls or spindles 

to collect the filament. Mounted at the top of 

a vertical motor shaft, these bowls are driven 

at speeds up to 10,000 r.p.m. Any unbalance 

in the bowls will cause motor bearings to fail 

after only a few hours of operation. 


Through Dynetric Balancing of these parts, 
the maintenance of driving motors has been 
practically eliminated so that the thread-mak- 
ing can bea continuous, uninterrupted process. 


It’s just one more example of the way 
Gisholt Dynetric Balancing is serving many 
branches of industry— helping to make better 
products, more easily and at lower cost. If 
your product uses rotating parts, regardless 
of size or weight, get the facts about Dynetric 
Balancing. 


*Developed jointly with Westinghouse Electric Corporation 


GISHOLT MACHINE COMPANY 


1119 E. Washington Ave. * Madison 3, Wis, 


Balancing the spindles for synthetic thread-making machine. 
The Gisholt 18 Dynetric Balancing Machine makes a quick 
and accurate job of it, eliminating unbalance that would 
cause undesirable vibration at the extreme end of the spindle. 


Ahead... Keep Ahead... with Gisholt 
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50 to 100 Times 
The Production of High Speed Steel 





They will cut your production costs and give you 
better work. The high operating speed (up to 40,000 
R.P.M.) will give you—uniform depth of cut—cleaner 
slots and a minimum of burr. 










8 Stock Diameters 
14 Stock Thickness 


also special sizes can be furnished. 





















As a pioneer manufacturer of both commutator un- 
dercutting machines and commutator saws we offer 
you a product of the highest quality. Carefully en- 
gineered and tested to meet the most rigid require- 
ments of high production. 


Our engineering staff is available to help you solve 
your undercutting and slotting problems. 


Write for data sheet 


The Hullhorst Micro Tool Co. 


Division of Toledo Standard Commutator Co. 
2242 Smead Avenue 
Toledo 6, Ohio 


for HIGHEST PRODUCTION 





and LOWER COSTS 








properties of various types of alloys are discussed and tabulated 
The catalog is profusely illustrated, including many useful pho- 
tographs of a wide variety of specific applications. Alloy Metal 


Wire Co., Inc., Moore Station, Prospect Park, Pa. 


Selenium Rectifier Equipment 

D-c power supplies, battery charges, electroplating equipment, 
cathodic protection equipment and other equipment in which 
selenium rectifiers are incorporated are described in an eight- 
page booklet (F-237). The various types of equipment are 
illustrated and tables of ratings are given. Federal Telephone 
and Radio Corp., Newark, N. J. 


Lighting Switch 

Oil immersed lighting switch for use in locations where at- 
mospheric conditions are adverse is described in a four-page 
technical bulletin. A schematic diagram is provided, as well 
as photographs and complete descriptions of the various com- 
ponent parts of the switch. Rowan Controller Co., 2315 Home- 
ward Ave., Baltimore, Md. 


Ceramic Capacitors 

Technical bulletin sheet (No. 933) provides condensed data 
on a line of ceramic by-pass and coupling capacitors. Data 
include standard values, tolerances, working voltages, power 
factor limits, leakage resistance, color code and dimensions. 
This bulletin is one of a series of temporary data sheets to be 
issued by the manufacturer to be incorporated later into per- 
manent catalogs. Centralab, Division of Globe-Union Inc, 
Milwaukee. 


Flexible Couplings 

An extensive line of flexible couplings for variety of light 
duty and heavy duty applications is described in a 32-page 
catalog (No. 461). A discussion of the basic function of 
flexible couplings and of the operating principles of the manu- 
facturer’s products precedes the general catalog information. 
The latter includes engineering data, dimensional drawings, as 
well as selection and application instructions. Several special 
applications of these couplings are illustrated. American 
Flexible Coupling Co., Division of J. A. Zurn Manufacturing 
Co., Erie, Pa. 


Injection Molding Machines 
Twelve-page bulletin (No. 620-D) provides a description of 
a series “E” injection molding machine with capacities from 
8 to 28 oz. The bulletin illustrates various models in this series, 
gives their specifications and also includes diagrams of working 
assemblies. Watson-Stillman Co., (Aldene), Roselle, N. J. 


Fasteners 

An eight-page illustrated bulletin (No. S-75) provides engi- 
neering and specification data on a specially designed fastener 
for removable and hinged panels. The bulletin discusses the 
advantages of this device, proviaes installation instructions, and 
gives dimensional data. Shakeproof, Inc., Division of Illinois 
Tool Works, Chicago. 


Fluorescent Lamps 

A useful guide to basic principles and operating characteristics 
of fluorescent lamps and auxiliaries is made available in a 24- 
page booklet (A-4759). Included in the contents is a summary 
of the principles of fluorescence and a discussion of the design 
of fluorescent lamps and auxiliary equipment. A section deals 
with operating characteristics. Color and stroboscopic effect, 
d-c operation, a-c frequency, radio interference, the effects of 
temperature and humidity on starting and light output, and other 
factors are discussed in detail. Sketches, diagrams and tabula- 
tion data are used effectively. Westinghouse Electric Corp. 
Lamp Division, Bloomfield, N. J 


Heat Treatment 

The fundamentals of heat treatment are discussed in a useful 
54-page book titled, “Suiting the Heat Treatment to the Job. 
The book does an effective job of providing a concise discussio! 
of the subject and illustrates the text with suitable charts 
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— IMPROVE PRODUCT PERFORMANCE 


one of these AMP —!NcREASE PRobucTION RATES 
— LOWER ASSEMBLED COSTS 


Solderless Terminal Types Will: © —sPeeD FIELD SERVICING 


\ AMP DIAMOND GRIP TERMINALS with positive, annular insulation 
FOR 4 ‘ ‘ support, for protection against bending, vibration, fraying, and 
abrasion. Crimped in one operation. 


e \e AMP PRE-INSULATED TERMINALS with all features of Diamond 
CRITICAL Grip PLUS insulation bonded permanently to terminal. Eliminates 
separate sleeving and attendant labor. Crimped in one operation. 


APPLICATIONS \ é AMP CORROSION PROOFING may be applied to both of above. 


Diamond Grip Sunaiiiene Prevents indefinitely any measurable increase in resistance even 


Insulation Support Terminals with under excessively corrosive conditions. 
Terminals Insulation Support 


j 3 AMP BUDGET TERMINALS—One-piece, compact construction and 

FOR a high-speed installation with special high-efficiency crimp assure 
: lowest installed cost of any electrical connection. Electrically and me- 

chanically sound. Ideal for limited spaces, flat or irregular conductors. 


LOW-COST, — AMP PLASTI-GRIP TERMINALS — Lowest installed cost of any insu- 


lated connections. Insulation attached to terminal barrel, providing 


MASS PRODUCTION & | compete. <ata-taaiheiianandiciies eae ee 


Terminal and insulation installed as a unit by single crimp of AMP 


“Budget” **Plasti-Grip" Press Die. 
Terminals Terminals 


FOR 


AMP SOLISTRAND TERMINALS — Only successful solderless ter- 


SOLID WIRE ] minals for solid wire. Special double-indent crimp gives maximum 


surface contact, assures superior connections for all types of con- 
ductors. Same terminals for ALL installations. Crimps with one 


Also STRANDED, TT ae operation of AMP Teo! or Die: 
SOLID-and-STRANDED 
WIRE, IRREGULAR SHAPES Solid-and. 


Solid Wire Stranded Wire Irregular Shapes 


FOR “Parallel Connector" _ “Butt Connector" 
AMP "KNIFE-DISCONNECT" SPLICES — Quick disconnecting splices for 
line splices. Easy to use. Cannot separate accidentally. Identical units. 


LINE CONNECTIONS AMP PARALLEL CONNECTORS—Fast, permanent, uniform splices in 


— : Oe restrieted spaces. Both wire ends are joined simultaneously. 
AND SPLICES ae 2 Gl 3 as An AMP BUTT CONNECTORS—For permanent splices. Especially useful 
for sub-assembly, where one end is attached, other end left free for 
**Knife-Disconnect" Splice subsequent connection. 


AMP HI-TEMP SOLDERLESS TERMINALS are SAFE to 
yt 1500° F! For heating elements in trons, Toasters, 
4 ‘ Heaters, Heat-Treating Furnaces and Ovens, and other 
| * units operating at excessive temperatures. Used on 
HI-TEMP TERMINALS either solid or stranded wire. Neat, low-cost connec- 
ne i tions. Applied with regular AMP Tools or Dies. 


WRITE FOR SAMPLES AND SPECIFIC INFORMATION 
—TODAY! 


AIRCRAFT-MARINE PRODUCTS Inc. 


1521-35 NORTH FOURTH STREET. HARRISBURG, PA. 
DAVID C. ORROCK, 1405 Bishop St., Montreal, Que. 
In Canada: F.N. ADAMS, 400 Broadway West, Vancouver, B.C. 
F. MANLEY CO., 82 Adelaide Street E., Toronto, Ont. 


*Patent Pending 








. When you order 


COILS 








































Avoid the “Deep End” with your 


SPECIFICATIONS 


* Don't tread the unknown path of insecurity when seeking a soure 
for coils and transformers. Choose wisely. First, by selecting an expe- 
rienced specialist in coil and transformer construction. Here, at the 
Gramer Company, we are qualified and ready to furnish a produc- 
tion sample built to your exact specifications. 


How a Production Sample Can 
Pave the Way to True Uniformity 


of Product... Faster Production 


A production sample by Gramer wil! permit you to check every phys- 
ical and electrical characteristic of your coil or transformer in actual 
operation. You get precision winding, uniformity of mounting brackets 
or housings, leads and solder lugs positioned for quick and easy assem- 
bly. You get a prompt quotation. Arrange now for such a production 
sample, followed by quantities where each unit is identical to all others,| 





LOW VOLTAGE 
TRANSFORMER RELAY COIL 


———- 





POWER LAYER WOUND 
TRANSFORMER con 


De) 


“One Good Turn -or a Million” 





Write for New Circular — No Cost— No Obligation 


THE GRAMER COMPANY 


Established in 1935 


© : 7%. 7 ; 
Clectrical Coils and Sranstormers 


2734 N. PULASKI RD., CHICAGO 39, ILL. U.S.A. 
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diagrams and photographs. The book is divided in two ma 
sections, one dealing with hardness and the other with toughnes 
The book is conveniently wire-bound and incorporates a ve 
useful marginal index system, identifying the subject on eac 
page. A table of Jominy end quench distances vs. bar diamete: 
for six different quenching conditions is included in the content: 
United States Steel Corp.. 429 Fourth Ave., Pittsburgh 19. 


Rivets 

Catalog data on a comprehensive line of rivets are provided 
in a 16-page catalog (No. 45R). Dimensional data and full 
size sketches are included, as well as some application data 
A section is devoted to definitions and detailed descriptions of 
the various types of rivets made. Milford Rivet & Machine Co. 
871 Bridgeport Ave., Milford, Conn. : 


Electrical Code Changes 

A two-color chart has been made available showing changes 
in branch circuit wiring requii ements in 1946 National Electrical 
Code. The chart indicates the difference between the 1940 and 
1946 codes. United States Rubber Co., 1230 Avenue of the 
\mericas, Rockefeller Center, New York 20. 7 


Relays 

A comprehensive line of relays is described in a 48-page 
catalog (No. 46). Relays covered by the catalog include circuit 
control, aircraft, special purpose, radio, high frequency and 
keying types of relays. Six types of a new line of midget relays 
are featured. A four-page section is devoted to special types of 
solenoid contactors. The catalog is profusely illustrated, and 
complete engineering data are provided for each type of relay. 
Leach Relay Co., 5915 Avalon Blvd., Los Angeles 3. 


Aluminum Alloys 


A series of aluminum-magnesium-zinc alloys characterized by 
very high elastic properties is described in a 13-page technical 
bulletin (Ternalloy Aluminum Alloys). Information provided in 
the bulletin includes data on aging characteristics, mechanical 
and physical properties and chemical compositions. National 
Smelting Co., 6700 Grant St., Cleveland. 


| Multiple V-Belt Drives 


Written primarily for the general executive, this 16-page 


| illustrated booklet, “How the Dominant Drive Speeds Produc- 


tion, Reduces Costs,” summarizes the basic advantages and ap- 
plications in the use of multiple V-belt drives. Multiple V-Belt 


| Drive Association, 140 S. Dearborn St., Chicago. 


Electric Counters 


Application data on line of electric counters (type MA) are 
provided in a four-page technical bulletin. The counters describ- 


| ed are suitable for various industrial applications. “The bulletin 


incorporates application diagrams and gives specification data 
on the various available types. Royal Electric Manufacturing 
Co., 619 E. 40th St., Chicago 15. 


Vacuum Pumps 


Revised catalog (form 1042) provides technical data covering 
a line of rotary air compressors, vacuum pumps and air motors 
used as built-in components of original equipment. The catalog 
is liberally illustrated with photographs of typical units and 
includes dimension drawings, performance tables and general 
specification data. Gast Manufacturing Corp., 107 Hinkley St.. 
Benton Harbor, Mich. 


Protected-Type Motor 


Catalog sheet (SL-300-3) describes design features of round 
frame, protected-type motors for close-coupled service. Mount 
ing diagrams and dimensional tables are provided. Crocker 
Wheeler Electric, A Division of Joshua Hendy Iron Works 
Ampere, N. J. 


Electronic Tubes 


Technical data on a line of electronic tubes are made avail 
able in a loose-leaf folder. Among the tubes described are xenon 
shield grid thyratrons, half-wave mercury vapor rectifiers, half 
wave vacuum rectifiers, and argon thyratrons. Standard tubes 
are illustrated and maximum ratings and general characteris 
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YOUR CASH AROUND? 


Scovill Cold-Forging Ability may solve 
your fastenings problem as it did these... 


SC 


OVILL COLD-FORGING La eh mek SCOVILL SKILL | 
ved the problen nis ’ tted f + na forte 


The time to call Sco- 
vill about fastenings is 
before you design, or 
re-design a product. 
We've seen plenty of 
fastenings problems, 
and solved enough to 
prove we know our 
stuff. There is a Scovill 
fastenings expert in 
each of the cities listed 
below. Call the near- 
est, and get the facts 
on Scovill cold-forging 
—now! 


SCOVILL EQUIPMENT 
neavy-dauty transtormer 


SCOVILL INGENUITY licked this problen SCOVILL DESIGNING ABILITY 


G re aca hi penr 


SCOVILL MANUFACTURING COMPANY 
WATERVILLE prcosucts DIVISION 


WATERVILLE 48, CONN. TEL. WATERBURY 3-315! 


NEW YORK, Chrysler Building + DETROIT, 6460 Kercheval Avenue + CHICAGO, 135 South LaSalle Street - LOS ANGELES, 2627 South Soto Street 
SYRACUSE, Syracuse -Kemper Insurance Building . ESE Cre ei 4 . SAN FRANCISCO, 434 Brannan Street 
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@ Sureness and speed on production 
lines pay off handsomely when your 
products “‘pass’’ inspection. One 
method of obtaining such production 
is to provide quality tools. 


Klein pliers are that kind of tool. 
Each pair is made of the finest steel 
by handcraftsmanship methods. For 
instance, Kleins are perfectly bal- 
anced . . . just the right spring to 
handles prevents hand fatigue . . . the 
sharp knives sfay keen . . . fitted 
hinges keep jaw perfectly aligned. 
There is a Klein Plier for every 
assembly or wiring job. 


Despite stepped-up production, it 
may be some time before your order 
can be filled—your supplier will fur- 
nish you Kleins as soon as possible. 
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ASK YOUR SUPPLIER 






















E O The Klein Pocket Tool 
| 4 & Guide shows the Klein line 
oe) and contains useful tool 
Tae. information. Mailed on 





request. f 
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tics are listed. Graphs are included showing average control 
characteristics. Chatham Electronics, 475 Washington St., 
Newark 2, N. J. 


Loudspeakers 

A wide line of loudspeakers for a variety of applications is pre- 
sented in a 22-page illustrated catalog. Typical units are de- 
scribed, operating principles outlined, and specifications tabu- 
lated. University Loudspeakers, Inc., 225 Varick St., New 
York 14. 


Phillips Screws 


Additional reports presenting case studies on the use of 
Phillips screws in assemblies of electrical products have been 
made available. Report No. 4 deals with the use of these fas- 
teners in washing machines and other appliances, while Report 
No. 6 deals with refrigerators. Phillips Screw Manufacturers, 
c/o Horton-Noyes, 2300 Industrial Trust Bldg., Providence, 
R. I. 


High Nickel Alloy Steels 

Feature of a 21-page technical booklet on the properties and 
applications of high nickel alloy steels is a large double-page 
diagram showing the three fundamental effects on which appli- 
cations are based: (1) Temperature permeability; (2) expan- 
sion; (3) magnetic permeability. Another feature is a consoli- 
dated table of properties for the entire range of nickel content. 
Included are tensile strength, hardness values, elastic modulus, 
thermomagnetic coefficients, plus 15 other properties. The 
booklet covers low expansion alloys, temperature compensator 
alloys, glass sealing alloys and high permeability alloys. Car- 
penter Steel Co., 115 W. Bern St., Reading, Pa. 


Socket Screw Key Kit 

A multipurpose screw driver with interchangeable bits for 
driving socket head cap, hollow set, Phillips and slotted-head 
screws, is illustrated and described in an eight-page bulletin. 
Also described is a similar kit for external hexagon fasteners, 
a key kit for automotive use, and accessories. Standard Pressed 
Steel Co., Jenkintown, Pa. 


Tungsten-Molybdenum Alloys 

An excellent technical introduction to the properties and 
applications of tungsten and molybdenum products is provided 
in a 58-page handbook (Catalog No. 156). The book provides, 
in addition to listing of the manufacturers’ products, a summary 
of manufacturing processes, tables of chemical and physical 
properties, listing of applications, and many graphs and charts. 
Of particular interest is a description of formed parts of tung- 
sten and molybdenum and special alloys characterized by high 
density. The book is profusely illustrated in color, and is con- 
veniently arranged in sections for quick reference. Callite 
Tungsten Corp., 547 39th St., Union City, N. J. 


Torque Motors 

A number of interesting applications of custom-built torque 
motors are described in an eight-page bulletin (No. 3a-19). 
The bulletin also provides brief case-studies covering some of 
the problems met by the manufacturer’s engineers in the de- 
sign of these motors. B. A. Wesche Electric Co., 1626-10 Vine 
St., Cincinnati 10. 


Materials Testing Tables 

Useful materials testing tables are featured in a 16-page book- 
let describing a universal-type testing machine (Model K). 
These tables convert tensile strength figures up to 200,000 psi 
to comparative figures for reduced area specimens, including 
rectangles and rounds. W. C. Dillon & Co., Inc., 5410 W. Har- 
rison St., Chicago 44. 


Gray Iron Castings 

A graphic presentation of the permanent mold process for 
producing gray iron castings is made available in a profusely 
illustrated 17-page booklet. A discussion of physical and me- 
chanical properties of permanent mold gray iron and some sug- 
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Write our Special Alloys Division 
for bulletin giving complete en- 
gineering data on this unique 
alloy. 

Bulletin on high strength high 
conductivity Wilco copper alloys 
will also be sent upon request. 


ANNOUNCING WILCO NI-SPAN C 


A New and Unique Constant Modulus Alloy with 


Extremely High Physical Properties .... . 

higher hardness and tensile strength through heat 
treatment and the extremely important feature of 
a controlled thermoelastic coefficient permitting 


uniform production and performance of parts. 


APPLICATIONS. All types of instruments and de- 
vices for stressed parts under load which must 
remain constant under temperature changes. 
Example—precision springs ranging from 
watch hairsprings to accurate scale springs; 
tuning forks; diaphragms for pressure in- 
struments; bourdon tubes; strain gauges; 
proving rings. An ideal material for these 


and many other applications. 


SEPTEMBER 1946 


CONSULT OUR ENGINEERING DEPARTMENT. A 
representative of the WILCO Sales and Engineer- 
ing Department will gladly help develop the 
proper application of WILCO special alloys to 
your products. 


WILCO PRODUCTS INCLUDE 
CONTACTS SILVER CLAD STEEL JACKETED 
Silver — Platinum WIRE 
Tungsten — Alloys Silver on Steel, Copper, In- 
Sintered Powder Metal var or other combinations 
THERMOSTATIC BIMETAL requested. 
All temperature ranges, de- ROLLED GOLD PLATE 
flection rates and electrical AND WIRE 
resistivities. SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 


105 Chestnut St., Newark 5, N. J. 
Branch Offices: Chicago, Detroit, Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE 
OF THERMOMETALS * ELECTRICAL CONTACTS ° 
PRECIOUS METAL BIMETALLIC PRODUCTS 













































































































¢ When specifications call for re- 
siliency, compressibility, sound 
deadening, insulation qualities, 
or other characteristics — that’s 
when parts cut from Western 
Felt Works felt offer superior 
qualities for many uses. 


Western Felt cuts readily to any 
form —to extremely close toler- 
ances, if necessary. It’s firm and 
does riot ravel, fray or lose its 
shape. Western Felt gives long 
service—with high resistance to 
water, age, oil, etc. 


















With 47 years’ experience in 
designing superior felt shapes, 
Western Felt engineers can help 
you in plan or re-design of com- 
ponent parts for greater func- 
tional dependability. 

You'll profit by asking a Western 

Felt Works engineer to check felt’s 

possible applicationsto your products 
WRITE TODAY! 
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. WESTERN FELT WORKS 
4035-4117 Ogden Avenue * Chicago 23, lilinois 
LARGEST INDEPENDENT MANUFACTURERS AND CUTTERS OF WOOL, “HAIR, AND JGTE FELTS 
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gestions for designing products for the permanent mold gra, 


iron process are included. Eaton Manufacturing Co., 977 
French Rd., Detroit 13. 
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STANDARDS AND SPECIFICATIONS 


Test Procedures for Freezers 

Copies of recently approved Standards of Test Procedure ju: 
Farm and Home Freezers and Storage Cabinets are now avail- 
able from the Farm and Home Freezer Manufacturers Asso 
ciation, 1706-L St., N. W., Washington 6, D. C. 


ASA Catalog 


New 23-page edition of the Catalog of American Standards 
has been recently published. Copies are available from ASA 
Headquarters, 70 E. 45th St., New York 17. 


BOOK REVIEW 


Involutometry and Trigonometry—Computed and compiled 
by Dr. Werner F. Vogel. Published by Michigan Tool 
Company, Detroit, Mich. 321 pp. $20. 

This is an important addition to the library of the engineer 
engaged in the design of products based on involute curves and 
surfaces such as gears, gear tools and splines. The book is 
intended to simplify calculations involved in such design. It 
provides a classification of the various involute curves and sur- 
faces, describes their geometrical properties, and gives related 
basic calculations. Many miscellaneous mathematical tables are 
included, as well as a complete system of conversion tables 
The system of involute tracing tables introduced in this work 
is of particular interest, as is the gear appendix. which com- 
prises new tables of gear formulas and other data. The author 
is associate professor of engineering at Wayne University, 
Detroit, Mich., and is an academic member of the American 
Gear Manufacturers Association. 


1946 Modern Plastics Encyclopedia—Published by Plastics 
Catalog Corp:, 122 E. 42nd St., New York 17, 1390 pp 
$6.00 


The 1946 edition of this comprehensive annual guide to the 
plastics industry maintains the high standard of previous vol 
umes (published as the Plastics Catalog). It is divided int 
12 basic sections covering the different phases of the industry 
The technical data section is in effect a condensed engineering 
handbook including ASTM_ specifications on plastics. Some 
53 articles in the plastics materials section cover various plastics 
compounds. Also featured is a section on engineering design 
As in previous volumes, the charts and tables of properties, 
charts of manufacturing processes, and other data, form a par- 
ticularly useful portion of the book. The usual bibliography 
glossary of technical terms, and directories of mauufacturers 
are other useful features. Color illustrations and other pic 
torial material are used extensively, and to good advantage 





RELAYS 


TELEPHONE TYPE, D.C.—A.C. 
MIDGET TYPE—AIRCRAFT 
SPECIALS 


ENGINEERED TO YOUR REQUIREMENTS 


Sterling Engineering Pea 5 


LACONIA, N. H. 
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That’s why these tes 
that Flamenol* cor 
stand up longer in actué 
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Flexing tests made on 
this machine determine 
a cord’s ability to stand 
up in service. 


Resistance to twisting 
and kinking is checked 
by special equipment. 


Impact testing equip- 
ment strikes blows con- 
stantly to check resist- 
ance of cords to severe 
mechanical abuse. 


Cords are tested for 
electrical and physical 
stability while im- 
mersed in oil. 


IT would be difficult to dream up abuse more severe than 
that encountered by portable tool cords in ordinary service. 
But that is just what our engineers did when they de- 
veloped the tests that are given to every foot of Flamenol 
portable cord you buy. 

All three types—heavy-duty, medium-duty, and rip cord 

are first made to exacting standards of quality and con- 
struction. Rigorous tests are made on the thermoplastic 
compound used as insulation and jacket. Cords are tested 
for tensile and impact strength, brittleness, heat deforma- 
tion, voltage breakdown, flexing, and twisting. 

The result is your assurance that Flamenol cords will 
perform with more than ordinary effectiveness when they 
are placed in service. 

When you equip your portable electric products with 
Flamenol cords, you add an extra ‘‘plus’’ that makes them 
work better, longer ... and brings buyers back for more. 
Don't delay, start using Flamenol cords today. 

For more information on the various types and sizes of 
Flamenol cords, write to Section W12-912, Appliance and 
Merchandise Department, General Electric Company, 


Bridgeport 2, Connecticut. 
*Trade-mark Reg. U.S. Pat. Off 


GENERAL @ ELECTRIC 


263 





. 


Lightness! It's the new buy-word for smart shoppers. 
it's one thing you'll insist on when you buy your new 
portable sewing machine. In a machine like that, as 
in many fine products . . . when you lift magnesium 
... you'll know you've found lightness! | 


_ There's an easy, carefree feeling to this metal and 
the modem things made from it. And you'll find 
magnesium, for all its lightness, a strong and dura- 
ble metal—a bargain, even if the price should be 
a little higher. 


Dow sells no sewing machines. But Dow magnesium 
and Dow engineering skill are being used by lead- 
ing manufacturers to produce many fine, new, light- 
weight products. You'll be seeing them! 

| [| | 

| \Fe | 

| | 

| | 

| | 

q | 


| 


LIGHTEST OF ALL STRUCTURAL METALS 





a 


a 


You don’t have to be a technical man to appreciate the advantages of 
magnesium. Plain folks can sense the significance of lightness the instant 
they pick up a modern product made of this fine weight-cutting metal. 
It’s a feature that makes for consumer sales—despite a possible slight 
price premium. For technical men, manufacturers, and production men, on 
the other hand, magnesium has industrial advantages of equal importance. 
They profit by advantages like speedy machining, easy handling, ready 
adaptability to many production methods. In many a modern plant they’re 
adding up all these advantages to increased profits, lower costs. 


et 


FORGING magnesium produces lightweight parts with good strength; 
capable of withstanding repeated stresses. Their exceptional soundness 
also recommends them for applications requiring pressure tightness. 
Typical applications include many such parts as aircraft engine bearing 
caps, bearing housings, hinges, engine mountings, valve and pump 
bodies, control levers, brackets, and fittings. 


SAWING is a speedy and efficient method of DIE CASTING is widely used to turn oul magnesium MACHINING takes minimum time and powe 
eutting magnesium. Speeds up to 15,000 feet castings with good surfaces and close dimensional with magnesium. Magnesium is a free machir 
per minute can be attained with band saws, and tolerances, requiring a minimum of machining. These Ing metal in all forms. The life of cutting tool 
magnesium can also be readily cut with circular sound, strong, lightweight parts are low in cost 

saws and hand or power hack saws. Low cutting wherever production quantities are sufficient. Appli- used for magnesium work is exceptionall 
pressures permit larger cuts per tooth than are eations include engine parts, housings, boxes, covers, good, especially if they are carbide tipped. Fin 
possible with other structural metals. instrument parts, and many others. surface finish is readily obtained. 


— o Be hs 
MAGNESIUM DIVISION ° THE DOW CHEMICAL COMPANY ° MIDLAND, MICHIGAN 
New York ¢ Boston ¢ Philadelphia ¢ Washingion ¢ Cleveland ¢ Detroit «© Chicago « St.lovis ¢ Houston ¢ Sanfrancisco ¢ tLosAngeles © Seat 















@ Here’s an M&W finish that permits accurate reten- 
tion of all desirable surface qualities of most metals . . . that 
adds lasting protection against heat, cold, weather, corrosion, 
stain and perspiration — Dulac Clear Universal Lacquer #462. 
It’s formulated to give good adhesion with either the spray, dip 
or brush method. And it fits into fast production schedules because 
in five to ten minutes this successful general purpose lacquer dries 
out of dust . . . hardens in one hour. For complete information, 
write for Technical Data Bulletin 110 or let an M&W technical 


consultant discuss your requirements privately with you. 


PIONEERS 
IN PROTECTION 





... where induslhy goes wetlh frrishing frroblems 


& WALDSTEIN COMPANY jnytnsst, 


1658 Carroll Avenue, Chicago 12 * 6 Jersey Street, Boston 15 + — 1228 West Pico Boulevard, Los Angeles 15 _ 
_ PRODUCERS OF- LACQUERS, ENj 








YNTHETICS AND SPECIALIZED PRODUCTION FINISHES — 
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Odd, tsau't £7 


...- but odd shapes and sizes of porcelain insu- 
lators are “all in the days work” at Universal. 
Our facilities permit their production in any 
desired quantities. And regardless of size or 
shape, you'll find Universal dry process porce- 
lain insulators of uniform quality and high 
dielectric strength. They are non-corrosive, 
will resist acids, will not carbonize and will 
withstand thermal shock and arcing. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST ST. SANDUSKY, OHIO 


Model shown—3/16”" 
thick, 5/16” wide, 
1-5/8" long. Weighs 
less than 1/5 oz. 


Introducing 
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THE PRE-SET THERMOSTAT 





Custom-Engineered 
TO YOUR SPECIFICATIONS 


New, different, better! Tailored to the specific 
load and tolerance limits of YOUR product. 
Use Mighty Mite for heating pads, electric 
blankets, or any appliance and equipment 
where ACCURATE, automatic heat control is a 
MUST! No time-wasting adjustments — Mighty 
Mite is PRE-SET, ready for low-cost installation. 


Check These Mighty Mite Advantages 


Kenilworth, 


HEYMAN MA 


500 Michigan Ave 
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* Big 4,” spun-in silver points 

for minimum let-down of 
temperature change .. . 
Triples life, too! 


* Metal jacket resists bend- 
ing, breaking or change of 
setting! 


* Moisture-proof, Fiber-glass 
insulation! 


FREE TEST OFFER 


Write today for sample. Test 
Mighty Mite under your own 
conditions. (Pat. Pending). 


* Tamper - proof, dust - proof, 
can be water-proofed! - 


*Highly responsive because 
of metal jacket! 


*No sharp corners or screws 
+ mo wear, no tear! 


*Can be molded into rubber 
and many plastics! 


Mechanical Industries Production Co. 
219 ASH ST., AKRON, OHIO 
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DIAMETER 
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ALLOY “A”: Nickel-Chromium al- 
loy, resists oxidation at elevated 
temperatures, up to 2100° F. Also 
used for fixed non-magnetic re- 
sistors. Resists chemical corrosion 
by many media. Specific resistance 
650 Ohms/C.M.F. 


“C": Nominally 60% 
Nickel, 15% Chromium, balance 
Iron. High resistance to oxida- 
tion and corrosion. Widely used 
for resistors for radio, electronics, 
industrial equipment and domestic 
appliances. Operating temperatures 
up to 1700° F. Specific resistance 
675 Ohms/C.M.F. 


ALLOY 


ALLOY ‘45’: Copper-Nickel alloy 
with constant resistance over wide 
range of temperatures. Specific re- 
sistance 294 Ohms/C.M.F.; temper- 
ature coefficient 0.00002 Ohms per 
deg. F.; 32-212 deg. Used in wind- 
ing of precision resistors, rheostats, 
and electrical measuring devices. 


KANTHAL: Exclusive manufactur- 
ers and distributors of KANTHAL 
wire ribbon and strip. An alloy 
containing lron, Chromium, Alu- 
minum and Cobalt . . . for oper- 
ating temperatures up to 2462° F. 
Three grades, A-1, AS, DS: re- 
sistivity 872, 837, 812 Ohms/ 
C.M.F., respectively, at 68° F. 
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IN ALL MESHE 


the ©. 0. JELLIFF 


MFG. CORP. 
48 Pequot Road 
Southport, Connecticut 
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!. SPECIAL 
PORCELAIN PARTS 


@ Our job is to produce Special 
Porcelain Parts to meet the cus- 
tomer’s individual requirements. 
We are doing just that, satisfac- 
torily and economically, for many 
exacting buyers. Send us your 
inquiries; no obligation. 
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PROPERTIES 
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A complete service in 
compression molding 
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NICKEL Ad, ALLOYS 


ey! 


Whatever combination of conditions your springs must fight... 
CORROSION - RUST + WEAT - COLD + HIGH STRESS ~- FATIGUE 


Whatever type of spring you need... 
COMPRESSION - EXTENSION - TORSION + SPIRAL - FLAT + CLIP + RETAINER + GARTER + BANANA 


Consider these alloys first... 
MONEL* + “K’ MONEL* - INCONEL® - “Z” WICKEL*® - NICKEL 


There is no need to put up any longer with repeated troubles that can be avoided 
by using INCO Nickel Alloy springs for corrosive conditions and elevated or 
sub-zero temperatures. 

Now, rustless, high-strength springs can be made of five different INCO Nickel 
Alloys to withstand corrosive attack and temperatures up to 750°F.or even higher. 

And they cost so much less than special alloy springs that it is practical to use 
them for any application where heat, corrosion or fatigue are causing you trouble 
with ordinary spring parts. 


HERE'S A CHANCE TO GET RID OF THE SPRING PROBLEM 
THAT HAS BEEN BOTHERING YOU 


Send for “ANALYZING THE SPRING PROBLEM.” When you get 
this simplified worksheet, jot down the data about your spring problem 
and what you want in a spring. The information you supply, plus our 
service records and test data, will enable us to judge which material can 
be recommended for your particular service. Then, we will cooperate 
with your spring manufacturer to work out the answer to your problem. 
That is all you need to do. Write today for “ANALYZING THE 
SPRING PROBLEM.” 
















MOTORS, A.C. & D.C. 


Immediate production on 4, % 
and 2 h.p. direct current motors. 


“Universal” Coils (cross-wind or lattice-type) 


for Radio Receivers, produced at rates 2 to 3 
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Direct Current Motor 


We are also manufacturers of A.C. gener- 
ators, 500 watts to 125 K.W., rotary con- 
verters, motor generators, high frequency 
generators, etc. 


Katolight engineers have developed a lot 
of know-how. Give us a chance on your 
special requirements. 


KATO ENGINEERING COMPANY 


1415 First Avenue Mankato, Minn. 


BH AIENRS 


/ PHENOL AND VULCANIZED * 
| FIBRE 
. FABRICATIONS - 


~ 
an 





2, 3, or 4 coil-sections of like specifications are wound 
























simultaneously, to the strictest of requirements, on 
the Universal No. 84 Winding Machine. 

Plant records show unusual output of coils per day 
per operator. 


Automatic stopping. Highly accurate wire-turn counter 
stops machine at completion of coil group. 

Uniform winding. ‘‘Gainer mechanism”’ positively places 
wire turns in any required location. 







Close tolerances, any quantity — 


Punched, Stamped, Shaved, Sawed, 
Drilled, Milled, Tapped, Threaded 


Volume production and accuracy of BAER phe- 
nol and vulcanized fibre parts have resulted in 
their wide specification for every type of prod- 
uct and equipment. Expanded facilities now 
make it possible to offer BAER production to 
manufacturers needing quality parts to exact 
requirements. Write for Bulletin .124. 


N.S. BAER COMPANY 
7-11 MONTGOMERY ST. ¢ HILLSIDE N. J. 


2” 


Quick change-over. Sensitive ‘“‘Strap-type”’ tensions with 
calibration feature provide accurate tensionizing of 
wires from No. 19 to No. 42. Wire guide holders are 
readily adjustable for different coil positions. 


Durability. Simplicity of design and rugged construc- 
tion result in long life. Many No. 84 machines being 
used today by radio equipment manufacturers have 
been in service since 1930. 


Layer-wound coils, cotton insulated or 
non-insulated — Bulletin 96-103 












Gutter-wound coils for heavy duty — 
Bulletin 98 


Spool-wound coils without insulation * 
between layers — Bulletin 102 












Paper-insulated coils — Bulletins 10 
and 105 e 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 


eC UT MU ae me 


ELECTRICAL MANUFACTURING 


SEPTEMBER 1946 


HOW TO PRESERVE A 
SCHEMATIC DIAGRAM 


Here’s a schematic diagram that will last as long as the 
equipment on which it goes—in years to come, maintenance men 
will be able to get at a glance the information they need. 


It’s made of tough and durable G-E Textolite laminated 
plastics and has good chemical, weathering, and impact resistance— 
excellent electrical insulating properties too. The precise drawing 
in red and black is quick to read, and strong construction insures 
this readability for many years. 


G-E Textolite instruction plates, control dials, charts, and 
nameplates have proved superior to those made with other ma- 
terials in many applications, and so that various application require- 
ments can be met satisfactorily and economically, several types are 
available—Graphic, Engraved, Printed, Stamped, or Embossed. 

Why not investigate the possibility of preserving that im- 
portant product information on your equipment with G-E Textolite 
instruction plates. Write to Section J-5, General Electric Com- 
pany, Plastics Division, Chemical Department, One Plastics Avenue, 
Pittsfield, Mass. 


G-E TEXTOLITE IS SUPPLIED IN THE FOLLOWING FORMS: 


Sheets, tubes and rods Fabricated parts Molded-laminated parts 
Post-formed laminates Instruction plates Translucent laminates 
Low-pressure molded parts 
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GENERAL ELECTRIC PLASTICS FACTORIES ARE LOCATED IN 
Ft. Wayne, Ind. Meriden, Conn. Scranton, Pa. 
Taunton, Mass. Lynn, Mass. Pittsfield, Mass. 




















We Will Ship Your Order 
Same Day Received! 


18-2 Conductor Type SV 


Ideal for Appliances, Vacuum Cleaners, Food- 
mixers, etc. 250 ft. Spools 


18-2 Conductor Type SJ 


For Small Equipment, Washing Machines, Port- 
able Tools, etc. 500 ft. Spools 





16-2 Conductor Type SJ 
Used on Drills, Grinders, etc. 250 ft. Coils 









Manufactured 
by 

Tyle 
Fixture 
Corporation 
Niles, 
Michigan 





14-2 Conductor Type S$ 


Ideal for Hard Usage Equipment. Machine Tools, 
Industrial Cleaners, etc. 250 ft. Coils 


















COLUMBIA WIRE & SUPPLY CO. 


5738 ELSTON AVE., CHICAGO 30, ILLINOIS 
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TERMINALS == 


SMALL METAL STAMPINGS 


In accordance with Customer’s Prints 





HELP MAKE 
Efficcent COOLING 
iy tu. the 


OKAY COLD FLOW 





ACCURACY @ PRECISION @ REASONABLE CHARGES 


Modern Equipment and Factory 


NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 
17 Virginia Avenue, Providence 5, R. I. 





FFICIENT cooling in compact size for low ceiling 
coolers, reach-in refrigerators and many other ap- 
plications, in which a Signal motor operates the fan 
to assure proper air distribution—just one of the many 
applications of a Signal small fractional HP motor. 
Are Signal motors being considered in your post-war 
plans? 
SIGNAL Motors are: 
INDUCTION 
SHADED POLE 
D. Cc. LOW AND - 
STANDARD VOLT- 


AGE — A vc 
FROM 1/500 TO 1/6 H. P. 





SIGNAL ELECTRIC MFG. CO. SOL-REX 
MENOMINEE, MICHIGAN REG. U. 8. PAT. OFF. 
Offices im all Principal Cities | Miniature Incandescent Lamps —_ 





for all purposes 


HERZOG 


MINIATURE LAMP WORKS 
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GOVERNMENT-OWNED SURPLUS 
AMERICA’S BIGGEST POST-WAR ASSET 


cette 


ements 


with Guyolu, 


If your production calls for the hardening, 
brazing, annealing or heating of metal —_ 
here is the opportunity of a lifetime. A large 
quantity of Tocco induction heating equipment 
is available as surplus—for immediate disposal. 
The equipment is both used and unused and is 
price-tagged to sell quickly. 

Here are the 


SPECIFICATIONS 


TOCCO EQUIPMENT 


9600 cycles; 1, 2, or 3 Station 220/440 volt, 
3-phase, 60 cycle, range 7/2 to 125 KW; and 
200 KW machines at 3000 cycles. 


GET THE FACTS 


To War Assets Administration: Without obligation, 
please send me information on the cost and location of 
Induction Heating Equipment of the following type. 


EXPORTERS 


Most cares Property is available to the export market. Mere 
chandise in short supply is withheld from export, and if such 
eee eae: in this advertisement they will be so identified by 
an asterisk. 


Although this material has been previously offered to priory 
claimants, 10% of the merchandise has been reserved to fulfill 
uny further needs of priery claimants including VETERANS 


OF WORLD WAR II who are invited to contact the Regional 
Office serving their area. —- 


War Asseté ApMINISTRATION 


Offices located at: Atlanta - Birminghom (1 GOVERNMENT |: ‘ovisville - Minneapolis - Nashville - New 
Boston - Charlotte - Chicago + Cincinnati Orleans + New York + Oklahoma City 
Cleveland + Dallas - Denver + Detroit + Fort \ Omaha + Philadelphia + Portland, Ore. 
Worth - Helena - Houston + Jacksonville Richmond = St. Lovis + Selt Lake City « San 
Kansas City, Mo. * Little Rock - Los Angeles Antonio + San Francisco + Seattle + Spokane 
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MIiCRO-PROCESSEO) ™ 


DOWN COME YOUR PRODUCTION COSTS! 


Further Proof of Real Economies From Use of Micro-Processing 


Four typical examples are detailed on this 
page showing the significant job that 
micro-processing is doing for post war 
products. It will be worth your while to 
give each one critical study. 

Lower assembly costs, improved perform- 
ance, elimination of adjustments, reduction 
of rejects—here are the reasons why these 
manufacturers are designing to take advan- 
tage of Instrument Specialties’ ability to 
make beryllium copper talk $s saved. 

Whether the products are locomotives or 
toy trains, refrigerators or fountain pens. 
industrial controls or auto heaters, type- 
writers or one-handed egg beaters; the 





Is Spring Solves Assembly Problem 


This tiny spring used in large quantities in 
a toy train costs 6 times~as much as the 
one it replaced, but saved many times the 
cost through elimination of 100% inspec- 
tion otherwise necessary. Limitation of or- 
dinary coiling machines, particularly where 
springs of small size and large index are 
required, made it impractical to hold tol- 
erances on diameter and load test within 
the narrow range required for successful 
low-cost assembly. Mandrel-coiled micro- 
processed springs were delivered by the 
hundred thousand to a load test tolerance 
of 5%, with O.D. held to + .003”. Be Cu™P 
springs were used without sorting or in- 
spection and with negligible rejections of 
finished assemblies, 


answer is the same. Micro-processed bery]- 
lium copper is making it possible to produce 
these products at lower over-all cost than 
by using any other material regardless of 
price, because— 

Micro - processing delivers instrument 
precision on a mass production scale. And 
as an incidental benefit, micro-processing 
opens new design approaches which im- 
prove product performance at no added 
cost. 

Cost reduction is a matter of a superior 
material, applied properly and fabricated 
efficiently. I-S is saving money for more 
companies every day. 


Heat-Treat Forming Cut Costs 90% 


An important ra- 
dar part required 

a spring shape 
which previously 
could be produced 
only by machining | 
the part from | 
solid. As shown, [ 
the part 
of a circular collar integral with a number 
of circular formed contact fingers, whose 
free ends had to be circular within close 
tolerances. The cost of machining this part, 
approx. $19.00 each, offered serious ob- 
stacles to volume production. 

The part was produced to required tol- 
erances from a flat stamping of soft an- 
nealed stock for less than $1.00. It was 
formed approx. to final shape, then fixture 
heat-treated. Heat-treat forming operation 
simultaneously hardened and set the mate- 
rial to final shape, giving a stronger, more 
heat-res'stant part, less subject to damage 
by handling. 





consists 





ASSEMBLY LINE SAVINGS SEVERAL TIMES SPRING COST 


A multiple-finger typewriter spring when 
made of bronze, required adjustment of 
each individual finger. Fingers had to be 
formed into a shape requiring relatively 
soft material, As a result, individual fingers 
were thrown out of line in handling and 
assembly, making final adjustment neces- 
sary after assembly. Adjusting time by 
highly skilled greatly, 
often up to one hour per machine. 

In collaboration with I-S engineers. a 
heat-treat formed part was developed, read- 
ily produceable in a stacking fixture. The 
desired form was made in a progressive die 
at low production cost; then fixture heat- 
treatment set the fingers to exact shape. 
The fixture heat-treated parts had strength 


operators varied 





to withstand easily all handling and assem- 
bly operations; flatness and uniformity 
greatly simplified assembly. 

Final adjustment was eliminated, plus 


‘ speed up of assembly and assurance of 


trouble-free service, Total savings per type- 
writer were many times the entire cost of 
the Be Cu™? spring. 


LITERATURE 


Literature: Reprints are now available of 
the recent article from STEEL “Beryllium 
Copper — Its Uses and Potentialities,” by 
H, G. Williams, Chief Metallurgist of In- 
strument Specialties. 


The I-§ 
SPRINGBOARD 


Published by INSTRUMENT SPECIALTIES CO., INC. 
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VOL.3 40.2 


LITTLE FALLS, NEW JERSEY 





BERYLLIUM COPPER 


| FROM THE I-S LABORATORY | 


Beryllium copper has been called “the 
metal that never tires” because of its 
ability to resist repeated loading without 
failure. Spring users faced with fatigue 
problems have often resorted to beryllium 
copper, sometimes with disappointing re- 
sults. Incorrect heat-treatment has been 
one of the main causes of these failures. 
This fact is clearly demonstrated in 
a paper recently presented before the 
A.S.T.M. by G. R. Gohn and 8S. M. Arnold 
of the Bell Telephone Laboratories, ‘“The 
Fatigue Properties of Beryllium Copper 
Strip.” Previous 
study showing rela- 
tively poor fatigue 
properties is now 
known to have been 
due to inadequate 
heat treatment, The 
paper points out 
that material qual- 
ity, temper of stock, 
metallurgical de- 








Effect of Heat-Treating 


Time on Tensile a 

Strength and Spring fects, etc., while im- 
se of ee Coil portant, are rela- 
0-68 000 tress Konge tively less impor- 


tant than correct 
heat-treatment. 
Particularly significant is one conclu- 
sion: “short-time, high temperature heat- 
treatments resulted in better fatigue prop- 
erties than did standard low temperature 
heat-treatments.” An endurance limit of 
41,800 psi with standard heat-treatment 
Was increased to 48,000 psi by use of high- 
temperature, short-time heat-treatment. 
This confirmation of long-established I-S 
procedure is gratifying. Importance of con- 
trol of heat-treat time at the high tempera- 
tures with reference to the hardening rate 
of the stock, is illustrated above by data 
from the I-S Laboratory. 


HEAT-TREATMENT SIMPLIFIES DESIGN 


In developing a new, 
lightweight, sensitive 
relay for industrial 
use, the designer con- 
sidered both berylli- 
um copper and phos- 
phor bronze for the 
armature spring and 
found the Be Cu™ 
spring gave’ the lowest assembled cost. By 
means of fixture heat-treatment the angle 
of the bend as shown was held with suffi- 
cient precision to eliminate hand adjusting 
necessary with the bronze part. The cost of 
hand adjusting was greater than the total 
cost of the Be Cu™® spring. 

In addition to reducing the total cost of 
the relay, the Be Cu™? spring was far more 
stable. The relay, therefore, held calibra- 
tion more accurately in service — an added 
advantage at no added cost. 
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RELAYS 


PROVIDE DELAYS RANGING 
FROM | TO 120 SECONDS 


Other important features include: 
1, Compensated for ambient jtempera- 
ture changes from —40° to 110°F. 
2. Contact ratings up to 115V-10a AC. 
3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
. « Explosion-proof. 
4, Octal radio base permits 
easy replacement. a = 
2 5. Compact, light, rugged, 3 
> inexpensive. ~ 
. Circuits available: SPST 
Rermally Open; SPST Nor- 


Mae do} 


561 BROADWAY 
NEW YORK 12, N.Y 
nada: Atias Radio Corg Ltd 





Electric Range Tools and Dies 


Modern, up-to-date design valued at $200,- 
000. Available now at very low cost. Get 
your share of big pent-up demand for ranges 
at small investment. 


Write BOX S-59 


ELECTRICAL MANUFACTURING 
1250 Avenue of Americas New York 20, N. Y. 


FOR THE ELECTRLN.CS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz G Polystyrene 

Insulation, H:gh Frequency Variable Condensers, Meter Type Dials, 
Cast Aluminum Chassis, etc. Catalog Upon Request. 


JAMES aM: MFG.CO. Inc. 
150 EXCHANGE ST MALDEN, MASS 


SEPTEMBER 1946 











BVdosr of the mechanical 
products of our civilization 
depend upon electric mo- 
tors for their performance. 
This puts a heavy responsi- 
bility upon motor manufac- 
turers to produce better and 
still better power units to 
keep in step with industrial 
progress. You can depend 
upon Ohio ‘Application 
Proved’ Motors to give the 
utmost in efficiency and 
dependability for every 
application within their 
power range.” 


CHESTER BLAND, Pres. 


‘Application Proved’... 
e Fractional Horsepower Motors 
e Lifting Magnets 
e Separation Magnets 
e Magnet Controllers 


e Weatherproof Connectors 


a Sa SL mas 


5904 Maurice Avenue Cleveland 4, Ohio 



























CUSTOM 
WV 


COAXIAL 
GN IG me de ae 


ELECTRIC WELDED SHELLS 
CAPACITOR TYPE 

FRACTIONAL HORSEPOWER 
FACE, FLANGE OR BASE MOUNT 


ETD a ema eee 


Si ef 8 ACKERMAN AVENUE, CLIFTON, N. J. 
velopment of for- Phone: PAssaic 2-3682 


mulations rigidly tested 







to meet exact specifica- | 






tions has made Surprenant 


a leader and authority in |}. THE ORIGINAL 
the field of plastics insulated, | A FAVORITE 
high frequency, low loss co- | ~ ee FOR 45 YEARS 

axial cable and tubing. A diver- | EY OATTERY & WG. CONES « 


MAKES SOLDER FLOW 
eaten Uibbetides QUICK AND FAST 


sity of facilities, wide range re- 


search and engineering service, 
Manufactured by 


unexcelled laboratory equipment, | BURNLEY BATTERY & MFG. CO. 


and a. wealth of experience NORTH EAST, PERORSYLVANIA 








enable us to match in every | 


detail the requirements you 


“TOOL-UP” FOR Greater Production- 


Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 20 con- 
secutive years. 


3 " E re T R " . NX 7 | ~ 5 Tv ¥ AT | re) N re re) F Write for complete information—sending wire coven —— 
84 Purchase Street Boston 10, Mass. WIRE STRIPPER CO., i’ Creveiond, Ohio 


name. We would appreciate 






the opportunity to furnish | 


complete technical data. | 


Dept. E 
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... from accidental 


WU At UL eerie 


BullDog Ventilated 
LO-X BUStribution Systems 


ENTILATED 'Lo-X"’ BUStribution Duct, manufactured by BullDog Elec- 
Van Products Company, Detroit, makes plant layout flexible because it 
gives access to adequate power supply up to 4000 amp., wherever it is needed. 
Wide, flat bus bars supported by porcelain insulators are arranged in closely 
spaced, paired phase design to assure low voltage drop by reducing reactance 


loss. 


The expanded metal enclosure of Ventilated “LO-X" BUStribution Duct 


simulates the effect of bus bars in open air, thus reducing temperature rise. 
The principal dielectric is air, which is the only insulation that has the faculty 
of restoring its dielectric properties when and if a power arc occurs. Bus bars 
are machine wrapped with Natvar seamless bias varnished cambric tape be- 
cause of its high uniformity and because it gives the required balance of high 


dielectric and high mechanical strength. 


If you require insulating materials with good physical and electrical per- 
formance characteristics and exceptional uniformity—plus prompt delivery— 
plus service, it will pay you to use Natvar. Get in touch with your Natvar 


wholesaler or with us direct. Write, wire or phone. 


> ® Varnished cambric — straight cut and bias 


® Varnished cable tape 

® Varnished canvas 

@ Varnished duck 

@ Varnished silk 

® Varnished special rayon 

@ Varnished Fiberglus cloth 

® Varnished papers 

®@ Varnished tubings and sleevings 

® Varnished identification markers 

@ Lacquered tubings and sleevings 

®@ Extruded vinyl tubing 

@ Extruded viny! identification markers 
Write for Catalog No. 20 


NAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 


RAHWAY. 7-2171 
207 RANDOLPH AVENUE * 


NATVAR: RAHWAY, N. J. 
WOODBRIDGE NEW JERSEY 
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DESIGN PROBLEMS IN MOLDING PLE TOSS PARTS 
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16 FLUORESCENT 
LAMP HOLDERS 
EVERY MINUTE 


® Millions of fluorescent lamp holders 
were needed to light up America with 
cool, glare-free illumination. 

Brought to No. 1 Plastics Avenue was the problem of 
greatly increasing lamp holder production without in- 
creasing tool costs. G-E engineers recommended injec- 
tion-molding lamp holders and they suggested using 
a polystyrene material. 


NO FINISHING NECESSARY WITH G-E 
PLASTICS FLUORESCENT LAMP HOLDERS 


The 16-cavity mold was designed with 
thin runners that may be snipped off 
by the molder. This operation is per- 
formed during the one-minute injection 
molding cycle of the next sprue. 


Illustration shows the sprue of sixteen lamp holders as 
it comes from the mold—one sprue is molded during 
every minute of production. 

Thanks to G-E engineering, fluorescent lamp holders 
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now are produced in greater quantity—and much more 
rapidly—than was possible when they were compression- 
molded from urea and phenolic materials. 

You, too, may be able to save time and money, get the 
production you need when you want it, with precision 
plastics parts engineered by General Electric to meet 
your requirements. Bring your plastics design and pro- 
duction problems to G. E.—the world’s largest manu- 
facturer of finished plastie parts. Avail yourself of 
G-E’s complete plastics service. “Design Data on Plastics 
a new G-E bulletin, will be 
sent to you upon request. Write: Section 1-9, Plastics 


for Product Designers,” 


Divisions, Chemical Department, General Electric 
Company, 1 Plastics Avenue, Pittsfield, Massachusetts. 


GENERAL @ ELECTRIC 


EVERYTHING IN PLASTICS. 


ELECTRICAL MANUFACTURING 





Specifications 
® Motor Type KS-837 
® Model I-S 225S 

® Approx, 1/20 H.P. 
®Speed 1140 R.P.M. 
©115 V. A.C. 60 cycles 
® Split phase induction 


®Continuous duty 


Where quiet, vibrationless operation and long 
life are essential, we recommend this special 


/ retainers feed oil to shaft 


through two spring tension 
wicks at each bearing. 

for your continuous-duty fan and 

blower applications, such as oil, 

gas, or steam unit heaters—oil burn- 

ers — air-conditioning units — etc. 


mountings absorb vibration — 
are not affected by oil and 
gtease. Can be furnished with 
standard motor mounting di- 
mensions. Finished in black, 
baked enamel, Length over 
bearings, 83”. Housing diam- 
eter 4-27/64”. Weight 15 lbs. 
Orders for this motor are 
now in production. If you need 
special motors for your prod- 
ucts, write for information. 


M-32 


Construction features: Motor is 
totally enclosed. Tubular steel 
stator housings are rabetted to 
fit die cast end bells, providing 
pane alignment. Bronze sleeve 

ings are grooved for best 
oil distribution. Oversize felt oil 


John Oster Mfg. Co., 8 Main St., Racine, Wis. 


Specialists in special motors — series, split phase, capacitor, 
synchronous, and shaded pole in fractional h.p. ratings. 





For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Sucket Terminals, 
Light Fixtures. 


For Dipping 
Coils, Transformers, Condensers. 
For Potting 


Radio Transformers, Li¢h> Units, 
Loading Coils, Condensers. 


COMPOUND 


Scientifically compounded trom waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard St. SKOKIE, ILL. 


For small electric coils. reactors and paper tubes 


W754 
NUE as 


GUM™MED PAPER 


Neutral ioe High Dielectric 


NEUTRELE¢ : 
to resist the flow of electricity. Entirely tree 
spots, pin holes or imperfection Perfect for 
Write for « 


Noa 
Teast mn aoe 


ET bitei tar SR ULAU RAO Mii me lime ae. 


APs a ga 


Te aieta or round tube iRtoetir keto 


PAPER MANUFACTURERS CO., Phila. 23, Pa. 
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Resilient neoprene motor | 





We have a 


Manpower 
Shortage Too! 


STAR PORCELAIN is now operating with about 75% 
of its normal complement of skilled workers. We can’t 
begin to keep up with the demands of our old customers 
wno have set higher production goals than in pre-war days 
and we have to go easy in accepting business from new 
customers. 


There is that material shortage too. Still we find we 
have a surplus of some ceramic materials and can fill or- 
ders for parts calling for these materials. We have ample 
production facilities such as presses, kilns, etc., and the 
krowledge and skill to use them to the best advantage. 
We look forward to the time when we can accept orders 
for porcelain parts in all the well known materials we 
have used. 


In the meantime, tell us about your immediate require- 
ments . . . we may be able to fill your order. 


ary 


PORCELAIN CO. 


41 MUIRHEAD AVEN 


TRENTON 9. N. J. 












WILL “MAKE OR BREAK’”’ 





YOUR APPLIANCES .... 





GIVE THEM A GOOD 


START IN LIFE J 






APPLIANCE + FIXTURE + HEATER 
PORTABLE TOOL + CORD ASSEMBLIES 


ROYAL ELECTRIC CO. inc., PAWTUCKET-R-I- 














GIBSON’S | 
Bergblum Copper 


CONTACT SPRINGS 






_ 





Widely recognized as the best spring material among 
non-ferrous metals, beryllium copper is now furnished 
in GIBSON electrical contact springs where high physical 
and electrical properties are required. Its tensile strength 
is 175,000 to 200,000 psi., and its electrical conductivity 
is 25 to 32% IACS, as compared to 100,000 psi. and 14% 
JACS for phosphor bronze. Deliveries are prompt. 










GIBSON’S complete electrical contact service includes 
electrical contacts, contact supports of various metals, 
complete contact assemblies, and expert heat treating 
service. Write us concerning your needs. 









i 


vente ache ee 


GiBSON EtecTRic COMPANY 


8349 FRANKSTOWN AVE., PITTSBURGH 





UT WY VEY 
Gibsiloy 





OVER AND OVER 
AND OVER AND 





AGASTAT 


Electro-Pneumatic TIME DELAY RELAY 


Instantaneous recycling instrument with time 
delay adjustable from seconds to minutes. 
Unaffected by climatic changes, reason- 
able voltage, or operating hazards. 


Catalogue on request 


A‘’G’‘A NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 


eee 


ELIZABETH 
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ALLOY BRAZING RINGS 


EASY-FLO, SIL-FOS, COPPER, PHOS COPPER, SOFT SOLDER 
and ALUMINUM brazing rings and other shapes made to meet 
your particular requirements. Also springs, washers, stampings 
and special shapes. Preplaced brazing rings speed production, 
assures uniform distribution of alloy throughout the joint, con- 
trols alloy consumption, makes possible a definite non-variable 
cost per joint. Time and cost of operation can be predeter- 
mined. We make speedy delivery and quote interesting prices. 
Tell us your requirements, stating shape, size and quantity. 
Send sample parts to be joined if practical. 


CHARLES W. KRIEG COMPANY 


$2-60 Dickerson St. « HUmboldt 2-3445 - Newark 4, New Jersey 


BREAKDOWN in any part of your 

product is a black mark against you. 
Black marks hurt your reputation—your 
sales——and your pocketbook! 

Insure against them in all soldering 
operations by using Glaser Solder Products. 
| Manufactured under scientific control and 
AND | made to the highest attainable quality 





| SCREW MACHINE PRODUCTS 


METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 


F THE 
MAKE SURE O your ColLs 


TION OF 
pT DRECISIO 


Larger gauge, or more wire small gauge 
in some winding area. No insulation strip 
necessary. Vulcanized flanges. Swaged lock- 
ing tube ends. Spirally wound, moximum 
One-piece Bobbin 
for speaker 


voice coils 


strength, lightest weight. Send for sample 


to your specifications 


standards, they give positive assurance of 
a permanent connection on all soldering 
work. 

Every day more engineers are speci- 
fying “Glaser” when issuing requisitions 
to their purchasing agents for solders and 
fluxes. They know that the name “Glaser” 
stands for dependability. 


Glaser Plastic Rosin Core Solders ex- 
ceed Government specifications in 
purity, and are guaranteed to meet 
—— Class A specifications for 
solder. 


OTHER GLASER PRODUCTS 


Silver Brazing, Solder and Flux. 
Fluxes for every purpose. 
Lead Products of every description. 
Lead Lining of acid and plating tanks. 


Write today for full particulars. 
Address: 
Engineering Department 


GLASER LEAD CO., INC. 


31 Wyckoff Avenue, Brooklyn 27, N. Y. 


PRECISION PAPER TUBE CO. 


Also Dielectric Paper Tubes 
2035 W. CHARLESTON ST., CHICAGO 47, ILL. 


OUR 24th YEAR OF DEPENDABLE SERVICE TO AMERICAN INDUSTRIES 
AES a ELT EA ASA MIR RE 
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FOR HEATING AND MELTING 


REMLER APPOINTED 


oy HOT WAK aul ahents 


ADMINISTRATION 


(Under Contract No. 59A-3-48) 


Secreto 






... to handle and sell a 





wide variety of 


ELECTRONIC EQUIPMENT 


released for civilian use 








(A) 





FOR DIPPING, POURING 
OR DISPENSING OPERATIONS 


Write for Bulletin Z-1A 





REMLER COMPANY, LTD. 
2103 Bryant St. 
San Francisco 10, Calif. 


RE MLE R since 1918 


Radio * Communications - Electronics 

















IT’S STA-WARM EVERY TIME | 















DISPENSER “A” 


Wax heater with needle 
valve orifice for dispensing 
small quantities of wax and 
compounds. 


A NAME 
WELL-EARNED 


“: Ss 
‘4 
2 we 
¥ e 
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“208 >” 
One to 20 qt. wax heater 
with variable thermostat. 










LIPPED POT “C” er 


Two quart pouring pot with 
direct heat. 


























‘DROPPER “D” 


Light, portable, handy wax 
dropper with needle valve 
orifice. Made in half pint, 
pint and. quart sizes. 






MASTER TANK “E” Five to 50 gal. melting tank 


with brass nipple valve, gate valve or bibb faucet for dis- We designed our famous Blue Ribbon Resistor in 1939. It was 
pensing wax or compounds, usually 220 V. single phase. the first flat or strip resistor in the field. Now there are others of 


For full details on any of above beaters, inquire of Dept. I. 


SiaWarem ELECTRIC Co. 


similar type, but our Blue Ribbon still leads the field and still 
holds first place which its name signifies. It is compact, tough, and 
its remarkable performance offers you far more than just higher 
wattage ratings for unit space required. And our other resistors 
and rheostats offer you exclusive advantages also. 


HARDWICK, HINDLE, INC. RHEOSTATS and RESISTORS 








DIVISION OF 
CHESTNUT ST . RAVENNA, OHIO 
intel: THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5, N. J. ESTABLISHED 1886 U. Ss. A, 





ELECTRICAL MANUFACTURING 


With brushes, too, the kind 
of contact importantly 
effects results. 

Current collection de- 
pends on smooth rotating 
surfaces, good holder de- 
sign —and “good contact” 
characteristics built into 
the brush itself. 
Morganite grades have 
this quality — just one 
more reason why we say, 
“Use Morganite, and know 
you're right’. 


LONG ISLAND CITY 1, NEW YORK 
1629TelegraphAve. 453S0.Spring St. 343S0.DearbornSt. 
Oakland 12, Cal. Los les 13, Cal. ‘oom . 
Tel. Glencourt 5838 Tel. MUtual 3824 Chicago 4, Ill. 
Tel. WEbster 4936 





LOUTHAN SX-1 | FEWER REJECTS 


STEATITE LOW LOSS INSULATION | 


%& For RADIO Communication Use. 


with the precision of this 


AUTOMATIC STAKER 


Speed and accuracy are 


The LOUTHAN MANUFACTURING CO. built into the Automatic 


“Ceramic Specialists Since 1902” Staking Machine to 

EAST LIVERPOOL, OHIO, U. S. A. make it outperform con- 
ventional riveters on 

countless jobs. Its 

K FE ST E sg 7 L o X EF Ss trouble-free faster op- 
eration speeds produc- 

a re tion, reduces rejects and 
HIGHEST QUALITY costs. Uniform hammer 


. FOR 47 YEARS blow is easily adjusted 
to all kinds of staking. 


% HIGH DIELECTRIC . : . Rugged, Dense, 
Impervious to Moisture. 


| 
¥%& Precision Made . . . Any Size, Any Shape. | 
} 


iticemedenaal 
—— ~~ 


Kester engineers will gladly 
assist you in working out any 1 1-B 2 some STRIBUTORS 
flux or solder problem. Write Stroke ...... 2” af 2/9" <a epen, altering sob 


fully, without obligation. Sp 1 ¥ 1%” stantial profit possibil- 


Throat Spindle 434" 434” 81/2” poem rite regarding 
ee en eee WEBER MACHINE CORPORATION 


Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 59 Rutter Street Rochester 6, N. Y. 
_ SRLS RR TR 9 TTR ON RIB ea ae IS 2 A SY RRB RRC 


SEPTEMBER 1946 233 





9 ‘ com 
roy HONE - 
abe 


fo’. 

UM pat’s 
wit " 

TP ips * 

por sie ie! 


neserie® ul 
port ing 10% 
‘Tips order 5 V 2" 
, 2 
* Kaires 
govt *\geriO® «om 
ire pec torte el ot 


most red pord - 
Tor allOy, 5 2 - 


we i 


os AY 
HpATine 





How to get quicker delivery of 


STAINLESS 
aie ee 


All types and sizes of 
fittings carried in stock 


Don’t delay production for lack of 
stainless steel pipe fittings. Allmetal 
carries one of the largest stocks in 
the country and can usually deliver 
what you need promptly. All pipe 
fittings are clean finished, made to 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 


Universally used for many years by nationally 
known manufacturers and suppliers of flexible 


close limits. and can be furnished 
not only of stainless, but of other 
non-corrosive materials, such as. 
monel, brass, bronze. everdur. etc. 
Our catalog lists all stock sizes. 
Write for a copy today on your 
company letterhead. 


shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a-knee control 
model. Extension cords with plugs and connec- 
tors are made to customer’s specifications. 

Investigate today the possibility of incorporat- 
ing into your plans this quality low price rheostat. 


THE ELECTRICAL MANUFACTURING CO. 
LAKE AT FOURTH, RACINE, WISCONSIN 


Send for FREE CATALOG 


This new. 83-page 
catalog helps you se- 
lect the correct size 
and type of non-cor- 
rosive fastening de- 
vice for any particular 
job. Includes stock 
sizes, specials that 
can be made. engi- 
neering data, etc. 
Make request on com- 
pany letterhead. 


RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 


SCREW PRODUCTS COMPANY 
33 Greene St. New York 13 


ae Lae 
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For Over 20 Years . . . Janette has been 
building Blower Wheels for discriminating 
users who realized the importance of equipping 
their products with wheels of highest quality. 


There are 63 single inlet and 22 double inlet wheels 


available, in 5-inch to 12-inch diameters, from 67 to 


4620 c.f.m. capacities. 

We Solicit Your Inquiries and the privilege of ex- 
tending to you the benefits of our long experience 
in the building of wheels for motorized blowers. 


Ask For Bulletin 24-1 


Janette Manufacturing Company 


stele Cam ii lut eu 2 St Chicago fo yam pel 


Want THOROUGH DISTRIBUTION 


of your product? 


If your product is a building, electrical, plumbing, or lumber 
supply item—or a related product—we may be able to help 
you. We're expanding our distribution organization and we're 
ready to take on additional lines. If we can’t help you, we'll 
save your time and ours by saying so quickly. If we can, 
we'll back your product up with everything we've got—a total 
of 45 years of sales and distribution experience: a large, 
trade-wise sales force; an individualized, comprehensive 
merchandising program. Let's talk it over. Just call or write: 


a 
Yibraltar 
CORPORATION OF AMERICA 
60 E. 42nd STREET - NEW YORK 17, N.Y + MUrray Hill 2-8253 


MOULDED METALS COMPANY, 


‘1, on 


Powder-Die Pressed-Metal Parts to Your Design 


Magnetic lron Cores - Contact Pole Pieces 
Special Bearings - High Conductivity Alloys. 


Typical parts are: 

Cams - Gears - 
Small but difficult to machine parts may be made to your ad- 
vantage in powder metals. We seek and welcome small runs 
up to 50,000 pieces. We construct our own tools. 


MOULDED METALS COMPANY, INC. 


Cea ae er tly Watertown, Connecticut 


Powder Metallurgy 
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\) It often costs less to pay a little more for a 
good spring. Instead of simply comparing in- 
voices from different spring makers, why not 
compare your own final cost, using Reliable 

| springs, with that cost, using ordinary springs? You will 
find that superior performance, less failure in service, more 
dependable delivery, fewer rejects, easier and faster as- 
sembly—all these factors result in a substantially lower 

| permanent spring cost, and in longer life and finer repu- 

| tation for your product. 

| 
All Reliable springs—compression, extension, torsion or flat 
—as well as wire forms and light stampings, are precision 
products, soundly engineered, uniformly made of quality 
materials, carefully tempered and heat treated. Reliable is 
less interested in selling you ome order on a price or de- 
livery advantage, than in becoming your regular source of 
supply for dependable springs. Consult us on your re- 
quirements. 


Reliable Spring Catalog sent on request. 


We can give particularly good delivery NOW on 
compression, extension, or torsion springs of .015 
to .092 wire. 


THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Road Cleveland 9, Ohio 
Representatives in Principal Cities 


YOU CAN RELY ON ULSI 


Keliable Springs 
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Product designers can save themselves and their firms many an : 
unnecessary headache by first designing the spring to fit the ; 
need, then making the working space fit the spring. In certain : 
cases this may not be feasible, but it can be very readily done in 
far more instances than is generally recognized. And this bit of 
foresight results unfailingly in improved spring performance 
plus a definite increase in consumer good will. 


Peck Service includes experienced advice on spring sizes, 
types and materials — help on every phase of spring engineering 
that will enable our customers to get the right spring first! 


THE PECK SPRING CO. 12 GROVE AVE. PLAINVILLE, CONN. 


SPRINGS & SCREW MACHINE PRODUCTS 








SAUEREISEN CEMENT NO. 
DW-30 INSULATES 


The Leading Electric 
Appliances 













ELeCTRIC San RRR 
ROASTERS A white powder which is mixed with water 
. hardens by setting or by baking . . . resists water, oil, elec- 
tricity, and high temperatures. 
Order a trial 1 gal. can today at $2.50 for testing. Ton lots 
11¢ per. Ib. 
@ WRITE FOR OUR INDEXED PRICE CHART 


SAUEREISEN CEMENTS COMPANY 


1642 SHARPSBURG ST., PITTSBURGH (15), PENNA. 









That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 


writers’ Laboratories. 
Use them in Fluorescent D ¥ KEM STEEL BLUE 


installations, individual light, 


or F. = motor control. They oy, T rea P Ss 
are made in 3 to 10 ampere 

capacity, single pan ag LOSSES 
circuit, series multiple and 

three way pull. Ask your making dies 
Electrical Wholesaler about & templates 
Levolier Switches . . . Switch 
to Safety. 












simply brush on right 
at the bench; ready 
for the layouts in a 
few minutes. The 


ELECTRICAL DIVISION ‘ dark blue background 


makes the scribed layout lines show up in sharp relief, and at the 
C epepererrtis CO., INC 
Lt PARAISO NDIANA 





same time prevents metal glare. Increases efficiency and aceuracy. 
Write for full information 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 
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cconomical and easier to use, 

eatv-LOK Pins are being used in 

we imdustial fastening and pinnin 

-yplications every day. Drill a hole a 

drive w. « tor @ positive, self-locking application Low 

unit cost, combined with speed and ease of installation make 

Driv-Lok Pins the most economical fastening and pinning method. 
Four grooves impressed in pin produce 
8 flutes which provide an exponded 
diameter a few thousandths torger 
than nominal pin diameter. When 
pin is driven, flutes obtain a resilent, 
self-locking purchase on hole wall 
which «ts virtually shock and vibration 
proof. Driv-Lok Pins are available in 
cadmium plated standard and semi- 
special design to meet every speciti- 
cation. Special finishes and materials 

can be furnished on request.. 
Write for NEW Catalog 


DRIV-LOK PIN COMPANY 


606 W. Washington Blvd. Chicago 6, Ill. 
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460 W. 34th ST. NEW YORK 1, WY. 


ESTABLISHED 1893 
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Typical 30 
KVA, 9900 
Volt, 

C. enter-tapped 
Induction 
Heatin g 
Plate 
Trans{ormer, 


NOTHELFER 


WINDING LABORATORIES 


118 ALBERMARLE AVE. TRENTON 3, N. J. 









speed production , avoid 
costly delays in delivery 





Better Appliances 







use 





We are shipping more and more 
CORWICO products now... E 
and hope that we shall 














soon be able to report wi 


SURPLUS ‘normal conditions ae 
CAPACITORS cornish — 


we ide, WIRE COMPANY, w. & 
aN 15 Park Row. New York e New Yrnk & 


ey 















all sizes, 
in whatever 

quantity 
you need. 








The enormous WAA supply of surplus capacitors offers 
an opportunity to solve capacitor shortages and at the same 
time gain a saving on the unit cost. The stock includes 
products of all the leading manufacturers. The compo- 
nent you need is almost certainly available from this vast 
WAA supply—probably even the very same manufacturer’s 
item you are now using. 














Quality of WAA surplus capacitors is assured by govern- 
ment inspection to rigid Army and Navy specifications es- 
tablished for military use—equal or superior to commer- 
cial standards. 


















WRITE WIRE PHONE 


FOR IMMEDIATE SHIPMENT 
Telephone Canton 0820 — Teletype Canton 280 
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CANTON, MASSACHUSETTS 
Acting as Agents of War Assets Administrator 525 CENTRAL AVENUE . PONTIAC 12, MICHIGAN 


Under Contract No. SIA - 2 - 34 
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IS THE NAME TO REMEMBER .. . WHEN 
a) YOU THINK OF BETTER MOTORS FOR 


BETTER PRODUCTS... 


ONCENTRATION on product improvement 

means that designers will pay special atten- 
tion not only to materials used in their products, but 
also to the parts incorporated as integral equipment. 
In power-driven appliances and equipment. motors 
will come in for close scrutiny, because of the im- 
portant part they play in productive efficiency. 


K-C enters the era of product improvement with mo- 
tors of proved stamina and smooth performance... 
the result of long experience in combining advanced 
design, sturdy construction and uncompromising ac- 
curacy in workmanship. By keeping this in mind 
product engineers will find a solution to their prob- 
lems of product betterment through modern motor 
drives. 


eB K-C Motors are built in fractional horsepower 
sizes and in several integral horsepower sizes. 


KINGSTON-CONLEY ELECTRIC CO., 86 Brook Ave., North Plainfield, N. J. 


Division of THE HOOVER COMPANY 


“GLAD TO CONSULT WITH YOU | TRANSFORMERS 
ON ANY HIGHLY SPECIALIZED IN- | STEN 

SULATION PART TO HELP YOU 
MEET YOUR ELECTRICAL AND 
ELECTRONIC MANUFACTUR- 

ING REQUIREMENTS.” 


PLASTIC INSULATOR CO., INC. 


369 Lexington Ave., New York 17, N. Y. 
AShland 4-6137 


Covers removed to show 
‘nn Washers wiring compartments 


for primary and second- 
Especially important in electrical products, ery circuits. 
where VIBRATION is an enemy. 


QUADRIGA QUALITY WASHERS 


For the opération of 
A.C. annunciators, con- 
trols, horns, recorders, 
relays, etc., requiring 
greater low voltage 
power that can be sup- 
plied from bell ringing 
transformers. Designed 
for intermittent duty. 


Made exactly to your specifications for || | DONGAN ELECTRIC MFG. COMPANY 


greatest precision. PROMPT DELIVERY 
any washer material, any type, any quan- 
tity, large or small. 

Also SMALL METAL STAMPINGS, any 
design. 

Send for QUADRIGA Catalog. Many pho- 
tographs. Valuable engineering data. ; 


ila TT LULL ELL Co 


YL ae a yrs Pre Pert TdT 
215 West Grand Ave. e Chicago 10, Illinois 
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2979 FRANKLIN ST. 
DETROIT 7, MICH. 





FOR DESIGN ENGINEERS 


Compact, powerful units, designed and manufactured to the 
high ASCO standards established long ago. 


With more than 50 different solenoids in 
current production, ranging in pull from 
ounces to more than 50 pounds, we are in 
position to offer you units that will fit into 
your design or application picture. Since 
there are many things to be known about 
solenoid requirements before making se- 
lections, we suggest that you send for our 
Engineering Data Sheet which outlines the 
information required for proper selection. 
We also manufacture a quality line of 


Automatic Transfer Switches, Remote 
Control Switches, Contactors and Relays 


Also a complete line of 
Solenoid Operated Valves for Automatic and 
Remote Control of Liquids and Gases 


Aulomatic Switch Co. 


49-B EAST llth STREET, NEW YORK 
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LAMINATED PLASTICS 


The skill and experience of “GL” in fabricating 
laminated plastics from sheet, rod, and tube 

to extremely close tolerances provides you with 
material to answer your most critical 

problems. Our specially developed equipment will 
produce your most intricate components. 


General Laminated Products, Inc. 


of Illinois 
2857 S.HALSTED STREET + CHICAGO 8, ILLINOIS 


FOR YOUR 


tad 


APPLICATIONS 


MILLED FROM THE BAR— 
fers me te 
IC ae Ae eh 


Westfield nuts are made for every purpose, including 
applications that require extremely thin fasteners. 
These high grade nuts give you more economical 
production on your assembly line and add to the 
appearance of the finished job. Send us your drawings 
and specificotions for recommendations and prices. 


a aa a i 


WESTFIELD, MASS. 
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MODEL 2405 


Volt-Ohm-Milliammeter 


cae 


NEW ENGINEERING * NEW DESIGN * NEW RANGES 


50 RANGES 
Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms 


per volt. 
5 A.C. 0-10-50-250-500-1000 at 1000 ohms 
per volt. 
Current: 4 A.C. 0-.5-1-5-10 amp. 
6 D.C. 0-50 microamperes — 0-1-10-50-250 
milliamperes—0-10 amperes. 
4 Resistance 0-4000-40,000 ohms—4-40 megohms. 
6 Decibel -10 to +15, +29, +43, +49, +55 
Output Condenser in series with A.C. volt 
ranges. 


Model 2400 is similar but has D.C. volts 
Ranges at 5000 ohms per rolt. 


Write for complete description 


PORTLAND-MONSON SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 


Office: Quarries: 
Portland, Maine Monson, Maine 


A dependable source of supply for 
Electrical Terminals, Lugs, Fuse 
Clips, etc. Write foday for catalog 
bulletins, or ask for quotation on 
your requirements. 


H. B. SHERMAN MFG. CO. 
Battle Creeb., Michigan 


Electrical Fittings 
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25,000 OHMS PER VOLT D.C. 


SPECIFICATIONS 


NEW ‘“‘SQUARE LINE” metal case, at- 
tractive tan ‘‘hammered’’ baked-on 
enamel, brown trim. 


PLUG-IN RECTIFIER—replacement 
in case of overloading is as simple as 
changing radio tube. 


- READABILITY—the most readable 
of all Volt-Ohm-Milliameter scales 
—5.6 inches long at top arc. 


fj RED+DOT LIFETIME GUARANTEE 
on 6” instrument protects against 
defects in workmanship and material. 


Triplett 
ELECTRICAL INSTRUMENT C0. 


sLurr Ton dL OHIO. 





ALL IT NEEDS IS A HOLE! 


re 


FOR Split Second FASTENING 


Speedy, efficient Snap-Clips are doing an ex- 
ceptional job of streamlining the fastening pro- 


cess on every type of appliance . . . attaching 
cable, hose, insulation, paneling, tubing, wires, 
etc. . . . for installing trim, moulding, parts and 
backing panels. 

The modern Snap-Clip method eliminates nuts, 
bolts, screws, rivets and tools . . . all it requires 
is a slight pressure of the bare hands . . . the part 
is joined securely, rigidly and permanently. Fast- 
ens to wood, metal or plastic. 


“7ée CUYAHOGA SPRING Zo 


0270 BEREA ROAD CLEVELAND 2 























MEDIUM 


The Frederick Post Company 


3650 N. AVONDALE AVE., CHICAGO 18, ILL. 
INSTRUMENTS 















HEAVY DUTY 
WIRE AND CABLE 


Whatever your wire or cable 
requirements may be, Flexo can 
solve your problems. 

Their uninsulated, extra flex- 
ible, copper cable and braid are 
made to provide heavy duty, 
long wearing performance. 
Bunched or stranded copper wire 
—uninsulated bare or tinned sin- 
gle strand wire—ore made to 
meet your specifications. 

Write Flexo for catalog, price 
list and additional information 
concerning your particular needs. 


FLEXO WIRE 


70 W. First St., Oswe 





EQUIPMENT AND MATERIAL Gi 








“ Srifles make perfection 
but perfection ts no mere tifle’” | 


The contour—the steel—the heat treatment 

and fine adjustment of the nibs—the shape _ | 

of the handle and the just right weight and 

balance of this instrument add up to the 

perfect ruling pen—the first of a series of : 

fine instruments by Post. 4 
Ruling Pen No. 742 


Five and one-half inch. Price $2.75 F.O.B. 
Chicago. 
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ARCHITECT AND Pe 


IT’S EASIER TO SOLDER 


with RUBYFLUID SOLDERING FLUX 


Rubyfluid Liquid and Paste Soldering Flux 
wets out freely, properly conditions the metal 
for a neat strong union and without objection- 
able or harmful fumes. Fast acting, easy to 
use. See your jobber or write direct. 


RUBY CHEMICAL CO. 
60 McDowell St. Columbus 8, Ohio 
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ELECTRICAL 
CONNECTORS 


JUST THINK . . 9 SECONDS 
fora PERFECT CONNECTION 


Many millions in actual use 
. . because no guesswork... 
no worries . . . no special 
tools. Economical . - 
— . . « Connectors can 

be used over and over. ILSCO 
CONNECTORS are Underwri- 
tors’ listed, 999% pure elec- 
trolytic copper, 100% con- 
ductive. 


ILSCO COPPER TUBE & PRODUCTS Inc., Cincinnati 27, Ohio 


Fill out and mail for 48-page 
illustrated catalog. 
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The New Brush Holder 
with the 4 Features 


Neha 
AVAILABLE 


wi _ 


SRR 


} CORD on 
CAT. No. 173 
10 Amp. 250 V15 Amp 125 


iii ia set aac call 


AN tion. 


REG. U.S. PAT 


1. Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


' , : - 
ae —_~ 
2. Stop screw prevents displacement of brush under Prompt delivery for civilian use . . . the 

shock. best Cord Clamp Attachment Caps ever 
made. Leaders in their class, these caps 
have been designed to meet stringent war 
requirements and are easily the finest, most 


durable plugs manufactured. 

Because they are made of bakelite, they 
are impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 

An outstanding feature is the vastly im- 
proved Patented Strain Relief Clamp that 
takes all size wires, and when this clamp is 
tightened, it will hold fast to any size cord 
without slipping or moving. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 





4. Cotter pin and slip stud allow rapid easy spring re- 
placements. 


Send for folder with descriptive engineering data. 


We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


Pusurx Mera Provwucrs, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 


Clomp which is r Bridge-type internal ng 

to the plug so that it bracing sections odd contacts will make 
connot move is adjust- greatly to the strength satisfactory contact at 
able to oll wire sizes of the bokelite case, all times without tam- 
ond offords absolute which can thus with- pering with the 
stroin relief. stond high pressures. blodes 


Cot. No. 173 —A Two-Wire bokelite Cord Clamp 
Attachment Cap (Standard Porallel ground wire). 

Cot. No. 173G—Same as 173 with .187” ground hole 
thru side of bakelite for use with Blades). 


NEW HEAVY-DUTY 
SMALL REVERSING MOTORS 


These shaded-pole type reversing motors are de- 
signed with-a high starting torque for heavy duty 
service. The full load rating of the model shown 


ideal for use on Extension Lights ® Portable Equip- 
ment ® Vacuum Cleaners ® Toasters © Electric 
Heaters © Motors © Heater Cord Sets ® Irons ® 
Medical Equipment @ All Industrial Machinery 
and Equipment ® Fans ® Sanding and Polishing 


is 1900 r¢.p.m., 0.15 Ib. in. torque, 0.0045 h.p., 
drawing 55 watts at 115 volts, 60-cycle a.c. Start- 
ing torque is 0.22 lb. in. Reversal is accomplished 
by externally switching the shading coil circuit. 
These motors are ruggedly built with die-cast end 
plates, ball bearings, 3/16” shaft, and precision 
construction throughout. Other sizes with larger 
output ratings are available. Send for data sheet. 


Machines ® Mixers © Testing Equipment and any 
valuable electrical device. 


Write for Catalog. 


VaR sama eae 


INC 


BARBER - COLMAN COMPANY 


« ROCKFORD © ILLINOIS 
CRATERS SA TGCS ALOE A ONE EET, 


76-82 Coit: Street Irvington 11,N. J 





HICAGO OFFICE 626 W ACKSON BLV 
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| RIVNUTS SOLVED THIS 


TOUGH FASTENING PROBLEM 
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OUBLE WALLS of Airliner commissary cabinet 
had to be fastened with hat sections so that deco- 
rative cloth would fit smoothly over outer wall. Alumi- 
num Rivnuts solved this problem. With hat sections in 
place, Rivnuts were inserted in machine countersunk 
holes. Easy-to-use header tools upset them. Walls were 
secure; cloth fitted smoothly, evenly. 


~ 
The thermostatic bimetal “Spiral” ele- 
ment illustrated here is used where ro- 
tating action is required. It suits the space 


restrictions of dial type thermometers, NEW “RIVNUT DATA BOOK” has 40 fact-packed 
oven and water heater controls, and is pages of uses, types, sizes, test data, illustrated 


: i * 5 c S : in step-by-step style. Perhaps Rivnuts will 
widely used in all ty pee of devices calling answer your fastening problem. Write today 


for calibrated scale. for your free copy! 
B. F. GOODRICH, DEPT. EM 9, AKRON, OHIO 








CRT eS 


A flat iron handle for Landers, Frary & Clark—molded in black 
' ‘ ; Bakelite by the oldest molder of plastics in America. Custom 
As temperature rises the high expansive | Molding parts for electrical appliances and equipment has 


side (black) expands more rapidly than been a specialty with Waterbury Companies, Inc., for many 
the other side, causing the element to yom 

“wind up”. With the outer end of the WATERBURY COMPANIES. INC. 
element “fixed” the turning force is ap- Formerly Waterbury Button Co. Established 1812 
plied to the end to which the shaft is at- DEPT.C. WATERBURY, CONNECTICUT 
tached, thus automatically rotating the 
shaft. Cooling of bimetal reverses the 
movement. 


Chace thermostatic bimetals are available 
in 35 types for use in temperature oper- 
ated controls; these bimetals meet every 
condition within the temperature range 
of —100° F. to +1200° F. Available in 
sheets, strips, forms and sub-assemblies. 


wa CH ACG Eco. 


f 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE. « DETROIT 9, MICH. 
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HE making of contacts and the furnishing of platinum, silver 
and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 


LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 


7 Var Mie NLL NEL 


SIZE: 1%" x 1%” x %” 
TYPE MR-11° 


*SAMPLE 110 VOLT A. C. RELAY . $1.59 
WRITE — WIRE — PHONE 


STANDARD ELECTRICAL PRODUCTS CO. 
401 LINDEN AVE. DAYTON 3, OHIO 


bY Yul Mit \t2/ NEI NEY NEI? NED 
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productio 
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ynusual 


you REQUIRE Coil As- 
- S im Coils, 
windings  enoids? 


REDUCE BEARING WEAR 
with" TRICO OILERS! 


TRICO Opto-matic Constant Level Oilers stop 
guesswork oiling, provide complete freedom 
from lubrication routine and give the follow- 
ing advantages... . 


THE MONFERN WAY Positive lubrication 
Visible oil supply 


Prevent bearing failures 


WRITE 





- “s ‘ 
Modernized appearance FOR DEAN "a DAVIS ba ‘eo 
ah GC wey ee ee CATALOG! 547 FULTON STREET, CHICAGO 6, ILL. 


TE: e. Gueeeres : gs 1006 FIRST STREET, KENTLAND, INDIANA 


—no hazards. TRICO FUSE MFG. C\ 


Ou tevei is accurately 
maintained. As oil is 


e 
* 
* 
@ Increased production 
* 
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NEW MODELS 
Available Now! 


“ATR 


QUALITY PRODUCTS 































BATTERY ELIMINATORS 


For Converting A.C. to D.C. 


New Models . . . Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. Lines. Equipped 
with Full-Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency 

at All Times. 
@ Fully Automatic and Fool-Proof. 


a 










LOW POWER 
INVERTERS 





For Inverting D.C. to A.C. 


Another New ATR Model . . . Designed for Oper- 
ating Small A.C. Motors, Electric Razors, and a 
Host of Other Small A.C. Devices from D.C. Voltage 
Sources. 


STANDARD 
AND HEAVY 
DUTY 

INVERTERS 


For Inverting D.C.to A.C. 

Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C. Districts. 

Write for Our New Catalog—just Off the Press! 









Quality Products Since 1931 
ST. PAUL 1, MINN. oe 


| 
| AMERICAN TELEVISION & RADIO CO. 
i 
























OpporruniTiEs 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Avenue of the Americas, New York 20, N. Y. 








SALES-ENGINEERING FIRM WANTS 
ADDITIONAL PRODUCT 


Electrical or mechanical item to be sold manufacturers for 
use in their manufactured product. We have been contacting 
manufacturers in Southern Ohio, Southern Indiana, and 
Kentucky the past 10 years. Office Cincinnati. Graduate 
Electrical Engineers and registered professional engineer. 
Box A-57. 


DESIGN ENGINEER WANTED 


Electrical Engineer for design of complex electro-mechanical 
automatic machines at Brooklyn, New York research and de- 
velopment laboratory of a national manufacturer. Please send 
complete résumé, education, experience, age and salary ex- 
pected. Box S-60. 


ELECTRICAL SALES ORGANIZATION 


Solicits contacts with manufacturers not at present selling 
Atlantic Seaboard markets or manufacturers now represented 
but dissatisfied with present distribution. Opportune time for 
sales expansion. Box S-61. 


WE NEED MOTORS! 


1-4 HP—Single Phase, 1750 R. P. M.—Ball Bearing One or 
more—any quantity—any make! Wire collect, quoting price 
and quantity. Kent Engineering Company, 3000 Hyde Park 
Boulevard, Los Angeles, California. 


MANUFACTURERS’ LINE WANTED! 


Firm of electrical and mechanical engineers representing 
electric motor manufacturer for 15 years on Atlantic Seaboard 
desires additional electrical or mechanical line selling to 
machinery and instrument manufacturers in New York ter- 
ritory. Box S-62. 


Manufacturer of new popular priced electrical circuit testers 
requires representatives call on electrical jobbers. Box S-63. 


NEED REPRESENTATION NEW YORK AREA? 


Can offer 20 years experience as manufacturer’s represen- 
tative selling jobbers, manufacturers, industrials, labs. Ex- 
cellent contacts at engineering and purchasing levels. B. C. 
Landis, 1472 Broadway, New York. 


ENGINEERING, SALES ORGANIZATION 


We have complete sales application and design engineering 
staff thoroughly experienced in electrical and electronic lines. 
We offer Eastern representation, intensive sales and engi- 
neering services. Box S-64. 
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MEETING YOUR | 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 


. e 

A Mercotd Product 

The Mercoid Sensatherm is emerging in this post-war 
period unexcelled in its simple beauty, with its appealing 
lifetime lustrous natural metallic finish. There is no lacquer 
coating to become dull, nor can it ever tarnish. It holds 
its newness in appearance indefinitely. No polishing or 
scrubbing is ever necessary—simply wipe off any accu- 
mulated dust or dirt with a damp cloth, in fact adry cloth 
usually does quite as well 


And speaking of performance, this instrument still re- 
mains unmatched for its even room temperature control. 
There are many factors in its design and construction con- 
tributing to its long life and positive operation, particu- 
larly the hermetically sealed mercury switch. Summing up 
its appearance and performance, the Mercoid Sensa- 
therm is truly the aristocrat among thermostats 
THE MERCOID CORPORATION 4203 BELMONT AVE. f/a tie teas) a 17S os 





That’s our FUNCTION! 
wounn PAPER TUBES 


: There’s not a great problem involved 

for Coil Cores to meet specific requirements “on de- 

livery” .. . any wire can be manufac- 

Square @ Rectangular @ Hexagonal tured “to pass.” But it’s another mat- 

7 ter to meet these same requirements 

Triangular @ Round @_ Half-Round year after year under the severe strains and loads 
in service. 

Send for Arbor List of over 1000 sizes , ; s : ; 
a Wire —— are not just wire special- 
ists—They are field strategists . . . anticipating 

PARAMOUNT PAPER TUBE CO. causes of wire failures, insulation wearing, over- 
805 Glasgow Ave., Fort Wesyne 4, Indiana loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service life 
of your product will not be impaired because of 
an inferior wire or insulation—if it’s a Hudson 
Wire product. That’s what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Enameled Copper Cotton Covered 

Enameled Iron Celanese Covered 

Enameled Alloy Glass Fibre Covered 
IDENTIFICATION TAGS Enameled Aluminum Twisted Multiples 


Silk Covered Parallel Multipl 
OF EVERY DESCRIPTION ree e ae 


For -identifying Wires, oo. Parts, Assemblies, etc. Embossed or 


Stamped Markings, as red. Consecutively numbered Ae a 
specialty. Blank tags for customers who preter to do their own marking. 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-347 NEWPORT, KENTUCKY 
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HOW TO BE SURE OF 


INDUSTRIAL 
CONTROLS 










cally operated equipment without controls. 






There are several precautions you can 
take to assure having proper controls when 
needed. First is to deal with a dependable 
source of supply. Then make your selection 
from as near stock units as possible to avoid 
special operations and order at the earliest 
possible date. 


ufacturer’s problem and is doing a re- 
markable job in the face of present day 
problems. The line is broad, thus offers 
wide selection. Engineering Service works 
in the customer’s interest. Production is 
maintaining the highest possible standards. 
As a leading producer of Electric Controls, There is no better source of supply for 
Ward Leonard fully appreciates the man- Electric Controls, than Ward Leonard. 


~~ ie ge i Gh Gh Gh Ge th Gh a a oe a a oe oe 


You can‘t complete nor ship electri- 
| 
| 
| 


Bulletins are available describing Hs 
Ward Leonard Relays, Resistors, Rhe- o 
ostats and Motor Controls. Send for De 
the bulletins of interest to you. RELAYS ° RESISTORS e RHEOSTATS Ds 

I 


WARD LEONARD ELECTRIC compar Electric control ~ devices since 1892 
34 SOUTH STREET, MOUNT VERNON, N.Y. © OFFICES IN PRINCIPAL CITIES 
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Acme Aluminum Alloys, Inc. 
Acme Electric Corp. ...... 


Acme Wire Co. ...... 
Adams & Westlake Co., 
Aerovox Corp. ........ 
Aircraft-Marine Produc 


The 


ts, Inc. 


Air Express, Div. Railway Express, | Inc.. 


Akron Porcelain Co. .. 


Allen Mig. Ce., The ........ 


Alliance Mfg. Co. ... 


Allied Electric Products, Inc. . Foe es 
Allmetal Screw Products Co. .......... 
Aluminum Co. of America ... cette 


Ambroid Co., Inc. .... 
American Cyanamid Co. 


American Gas Accumulator Co. oe 
American Insulator Corp. ..... ....... 


American Lava Corp. 


eee ee eases eeeses 


American Machine and ‘Metals, Inc.— 
United States Gauge Div .............. 
American Magnesium Corp. 


American Rolling Mill. 


American Screw Co. ............. 59, 141, 
American Steel & Wire Co. ........... 14, 
American Television & Radio Co. ........ 


Amperite Co. .. ..... 


Co., The elite 


Arkwright Finishing MRT «edad sas 


Armstrong Cork Co. .. 


Atlantic Screw Works ...... 


Atlas Bolt & Serew Co. 
Automatic Switch Co. 
Automatic Temperature 


Baer Co., N. 8. 
Bakelite Corp. ....... 


Baker & Company, Inc. 


Barber-Colman Co. .. 
Barnes Co., Wallace .. 


Control Co., Inc. 


SCOecescessceses 


Becker Bros. Carbon Co. . 


Belden Mfg. Co. ee 
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ea Inside Front “Cover 


Bentley-Harris Mfg. Co. 


Benwood-Linze Co., The eee os 


ee! aE 
Bodine Electric Co. 


Brand & Co., William ........ 


Bridgeport Brass Co. 


Bristol Brass Corp., The 


Brown-Brockmeyer Co. be 
Buffalo Bolt Co. ..... 
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THE LATEST DEVELOPMENT 


TIMING MOTORS— 


THE CIRCLE (B) TIMING MOTOR’ 


Order now before production schedules on this new motor reach capacity! 


Initial production will be 1 RPM and 5 RPM motors 
for 110, 220, and 24 volts — 60 cycles. The Circle B 


has thru holes for mounting . . . easy-to-solder ter- 
minals ... no straggly lead wires .. . no ears sticking 
out — everything you want in a timing motor. 


* Manufactured under license from 
A. W. HAYDON by The Bristol Machine Tool Co. 


Write the A. W. HAYDON CO. today to 
insure consideration of. your requirements. 


NOTE HOW COMPACT... the Circle(B) 


timing motor fits in a 2” 


300 


circle. 
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A. WEInIAYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 


Design and Manvfacture of Electrical Timing Devices 
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Master Gearmotors are so compact, so flexible, so adaptable to -ny 
type of application. Use them to increase the saleability of your motor- 
driven products . . . improve the economy, safety, and productivity of 
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GEARMOTORS 


THE MASTER ELECTRIC COMPANY «+ DAYTON 1, OHIO 


REVERE PHOSPHOR BRONZES 


OFFER MANY ADVANTAGES 


Strength — Resilience — Fatigue Resistance — Corrosion Re- 
ristance — Low Coefficient of Friction — Easy Workability — 
are outstanding advantages of Revere Phosphor Bronzes, now 
available in several different alloys. 

In many cases it is the ability of Phosphor Bronze to resist 
repeated reversal of stress that is its most valuable property. 
Hence its wide employment for springs, diaphragms, bellows 
and similar parts. In addition its corrosion resistance in com- 
bination with high tensile properties render it invaluable in 
chemical, sewage disposal, refrigeration, mining and similar 
applications. In the form of welding rod, Phosphor Bronze has 
many advantages in the welding of copper, brass, steel, iron and 
the repair of worn or broken machine parts. Revere suggests 
you investigate the advantages of Revere Phosphor Bronzes 
in your plant or product. 


, 


> i. "> : 
40} VG ihe il 


- Flashlight clip 

. Refrigerator door catch 
. Fuse clip 

. Switch contact 

. Condenser member 

. Tension spring 

- Contact blade 

. Sliding contact 

. Guide fork spring 

. Switch tension spring 
. Spring pressure plate 
. 3-way plug contact 

. Tin-coated bellows 

. Flexible hose 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 

230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md. ; Chicago, I/l.; Detroit, 
Mich.; New Bedford, Mass.; Rome, N.Y. — 
Sales Offices in principal cities, distributors 
everywhere. 

Listen to Exploring the Unknown on the Mu- 
tual Network every Sunday evening, 9 to 
9:30 p. m., EDST. 








